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CHAPTER I 
INTRODUCTION 



1. Scope 

a. This manual is published for the information and guidance 
f personnel responsible for field and depot maintenance of binoc- 
ulars M3, M7, M8, M9, M13, M13A1, M15, M15A1, M16, M17, and 
M17A1, and BC telescope M65. It contains information on main- 

h lRiaibce beyond the scope of the tools, equipment, or supplies 
normally available to using organizations. This manual does not 
contein information which is intended primarily for the using q 
gMliation, since such information is available to ordnance tfiar 
tenance personnel in the pertinent operator's technical manual. 

b. This manual contains a description of and procedures for 
inspection, disassembly, repair, rebuild, and assembly of binocu- 
lars, BC telescope, and equipment. 

c. The appendix contains a list of current references, includin 
upply catalogs, technical manuals, and other available publica- 
tions applicable to the binoculars, BC telescope, and equipment. 

d. Operation, lubrication, and all maintenance operations allo- 
cated to using organizations in performing m ainten ance wor k 
within their scope for the binoculars and BC t^HRipsJEci^^- 
tained in TM 9-575. 

e. This manual differs from TM 9-1580, 15 March 1945, as 
lIWs: ''WBB 

Adds information on : Binoculars M13A1 and M17A1. 
Revises information o n: Binoculars M 3, M7, MB, M9, 
M13, M15, MlSlfllAiliflHHHinrBC telescope M65. 
Deletes information on: Binoculars M2 and M6, field 
glasses type EE, and BC telescopes M1915 and M1917 
series. 

2. Field and Depot Maintenance Allocation 

The publication of instructions for complete disassembly and 
rebuild is not to be construed as authority for the performance 
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by field maintenance units of those functions which are restrict- 
ed to depots and arsenals. In general, the prescribed maintenance 
responsibilities will apply as reflected in the allocation of mainte- 
nance parts listed in the appropriate columns of Department of 
the Army Supply Catalogs ORD 8 SNL F-210 (for binoculars M3, 
M8, M9, M13, and M13A1), ORD 8 SNL F-238 (for binoculars 
M7, M15, M15A1, M16, M17, and M17A1), ORD 8 SNL F-259 
(BC telescope M65), and tool sets for maintenance of sighting 
and fire control equi pme nt listed in ORD 6 SNL F-272,' and ORD 
6 SNL J-10, SeaiMnS^^lfjinstructions TSlfriipot maintenance 
are to be used by maintenance companies in the field only when 
the tactical situation makes the repair functions imperati 
Provisions of parts listed in the depot stock guide column of 
applicable ORD 8 SNL's will be made to field maintenance only 
j^hfilL the em g rgency nature of the maintenance to be performed 
^j^nMln oppfied by a responsible officer of the requisitioning 
i^o^^pz^jpn. 

3. Forms, Records, and Reports 

a. General. Responsibility for the proper execution of forms 
records, and reports rests upon the officers of all units maintki 
ing this equipment. However, the value of accurate records must 
be full y appreciated by all persons responsible for their compila^ 

io'mi^aintenance, and use. Records, reports, and author&e 
forms are normally utilized to indicate the type, quantity, and 
condition of materiel to be inspected, to be repaired, or to be 
led in repair. Properly executed forms convey authorization and 
serve as records for repair or replacement of materiel in the 
hands of troops and for delivery of materiel requiring further 
repair to ordnance shops in arsenals, depots, etc. The forms, 
records, and reports establish the work required, the progress of 
the work within the shops, and the status of the materiel upon 
completion of its repair. ^ Jr 

b. Authorized Forms] Wi^^iS00S§§i'ds, and reponHine 
ly applicable to units maintaining the binoculars and BC tele 
scope are listed in the app^dix.^J^^orms other than approved 
Department of the ArmyWhns wMmte used. For a current and 

complete listing of all forms, see current SR 310-20-6. For in- 
structions on the use of these forms, see FM 9-10 and TM 9-1100. 

c. Field Reports of Accidents. The reports necessary to comply 
with the requirements of the Army safety program are pre- 
scribed in detail in the SR 385-10-40 series of special regula- 
tions. These reports are required whenever accidents involving 
injury to personnel or damage to materiel occur. 
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d. Report of Unsatisfactory Equvpment or Materials. Any sug- 
gestions for improvement in design and maintenance of equip- 
ment, safety and efficiency of operation, or pertaining to the 
application of prescribed lubricants, and/or preserving materials, ' 
will be reported through technical channels, as prescribed in SR 
700-45-5, to the Chief of Ordnance, Washington 25, D. C, ATTN : 
ORDFM, using D A Form 468, Unsatisfactory Equipmen t Report. 
Such suggestions are encouraged so that other orga,nizations may 
benefit. 

Note. Do not report all failures that occur. Report only REPEATED or RE- 
CURRENT failures which indicate unsatisfactory design or material. See also 
SR 700-45-5 and the printed instructions on DA Form 468. 

e. Report of Negligence. Report to the responsible officer any 
persistent carelessness, or negligence in the observance of pre 
ventive maintenance procedures and safety precautions. This re- 
port should be accompanied by recommendations for correcting^ ^ 
the unsatisfactory conditions. \^HHh ^ 

/. Inspection of Record Forms. At each inspection the inspec- 
tor will examine the organization's record forms to make sure 
that these records have been kept up-to-date and that all entries 
have been properly made. (Previous repairs, work performed in 
connection with technical bulletins, and modification work orders 
aflfepme records which are usually required.) Refer to chapter 3 
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Section II. DESCRIPTION A|p^C5if^ 
4. Description 

a. General. Figures 1 through 8 illustrate the binoculars, BC 
lescope M65, and equipment. 

b. Binoculars (fig. 9). 
(1) The binoculars consist of two prismatic telescopes pivot- 
ed about a common hinge so as to permit adjustment of 
the distance between the eyepieces (interpupillary dis- 

^i^^ance). The hinge holds the axes of the two telescopes 
, ^R^arallel alirffMPfePiMif prism system in each tele- 
scope erects the image (which would otherwise appear 
inverted) and provides an offset line of sight which in- 
creases stereoscopic vision. The prism system also in- 
creases the effective optical length of the two telescopes 
without increasing their actual size, thus providing a 
more compact instrument. The left telescope of many 
models (par. 66) contains a reticle with a scale pattern 
calibrated in mils (1/6400 part of a circle) for the meas- 
urement of small horizontal and vertical angles. 








RAPDIlOnO 
Figure 6. BC telescope M6S with equipment. 


9 




S. Carrying case MSS for binocular MS) MS, M9, MIS or M13A 


(3) 


*A11 of the binoculars covered in this manual are con- 
structed for separate focusing; that is, each eyepie(^ 

can be focused independently of the other by turning 
V the diopter scale in a plus or minus direction. The scale, 
which is calibrated in diopters, indicates the correction 
required for the corresponding eye. Once the proper set- 
ting for diopter adjustment has been determined for 
each eye, the setting may be applied immediately 
future use. 

The binocular hinge is equipped with a scale which in- 
dicates in millimeters the interpupillary distance (dis- 
tance between the pupils of the eyes) . When the proper 
setting for the observer has been determined, any bi- 
nocular may be adjusted at once for the correct inter- 
pupillary distance. (RigfHNI'^e operator's manual, TM 
9-575.) 

Binoculars are usually designated by the power of mag- 
nification and the diameter of the objectives. Thus, a 
6 X 30 binocular magnifies 6 diameters and has objec- 
tives which are 30 millimeters in diameter. This desig- 
nation is usually stamped on the body cover. 


(4) 


II 


INTERPUnUARr 
SCAl€ 


DIOPTtR 
SCAIE 



EYtPKCE 
ASSY 


DIOPTER SCALE* 


Figw^^. Location of principal components of typical binociU 

The optical elements of all binoculars are provided with 
reflection reducing coating of magnesium fluoride. This 
jIVcoating may be reOTPIteea by the bluish tint of ligli^ 
reflected from the surfaces of the objective or eyepiece 
^^lens. The coating increases the efficiency of the binocu- 
jiPlar by cutting down loss of light by reflection at thi' 
many air-glass or glass-air surfaces in the instrument. 
Refer to TM 9-2601. 

For further information on the binoculars, refer to TM 
9-575 and to chapters 5 through 11 of this manual. Re- 
fer also to TM 9-575 for a description of filter Ml which 
is used for binoculars covered in this manual. 

Telescope M65 (figs. 6 and 7) ^^^^^^^ 
The BC (battery commander's^HHPHfs 

optical principle to the preceding binoculars. It is a bin- 
ocular instrument which consists of two periscope-type 
telescopes joined at the top by a hinge mechanism (fig. 
10) and at the bottom by an interpupillary mechanism 
and knob (figs. 10 an d 11). T he BC telescope M65 is 
not hinged at the bottomT^ were earlier model bat- 
tery commander's telescopes) and can be used only for 
periscopic observation. The BC telescope M65 in con- 
junction with its equipment (telescope mount M48, tri- 
pod M17, and instrument light M28, or telescope mount 
M48, adapter M14, tripod MIO and instrument light 
M28) is used for observation and the measurement of 


WNGE MECHANISM 
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RA PD 126702 


Figure 11. BC telescope M66 — front view. 
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angles of site and azimuth for artillery fire. 

The two telescopes of the BC telescope are mounted on 
a worm-and-gear type elevating mechanism (fig. 10) 
which is actuated by an elevating knob (fig. 11) at the 
front (objective end) of the instrument. Elevation an- 
gles are measured by means of the angle of site mech- 
anism (fig. 10) which consists basically of a worm actu- 
ated level vial. The angle of site micrometer is cali- 
brated in mils and the level sca le, is calibrated in 
hundred^^diB^ with zero elevati#i3l^ii^." Refer to 




The right telescope contains a reticle, calibrated in mils, 
measuring angles in elevation and azimuth. One of 
two lamps of instrument light M28 shines through 
a red filter in an opening in the right housing of the 
telescope and provides edge illumination for the reticle. 
Th^ other lamp, on a flexible cable, is used as a hand 
to read the instrument scales and micromete^ 

h telescope is provided with filters; an amber, red, 
eutral filter m^^xlear window may be moved into 
position betwee^^K'Sbjective lens and eyepiece 
either telescope by means of filter knobs (fig. 11 
cated on the front of the telescope. 

Also, the BC telescope is used in conjunction with mount 
M48 for measurement of angles in aziifluttt-Ulcunt M48 
is equipped with a locating pin which is received by the 
locating bushing of the telescope (fig. 11). An azimuth 
worm, with micrometer (fig. 10), is used to rotated 
telescope through horizontal angles. The angle is indi 
cated in hundreds of mils on the body of the mount and 
in mils on the azimuth micrometer (fig. 10) . An uncali 
brated worm is used for orienting the telescope. By 
pushing horizontally azimuth knob (fig. 10), the 

azimuth micrometer worm may be temporarily disen- 
gaged from its gear for zeroing the scale or fi#'r 
slewing of the telescope. Refer to TM 9-575. 

If the BC telescope M65 and mount M48 are employed 
with tripod MIO, adapter M1 4 must be used between the 
mount and the tripod. No adapter is necessary for use 
with tripod M17. A wrench is supplied for seating the 
legs of tripod MIO in the ground. 

(7) For further descriptive information on the BC tele- 
scope, refer to TM 9-575. 


(6) 
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PORRO PRISMS 



UINE OF 
/VISION 


EYELENS 



RAPD 126703 A 


Figure 12. Optical system of typical binocular. 


a. Binoculars. A simplifie^^KflfflPain of a typical binocular op- 
tical system is shown in figure 12. The objective lens forms a real 
and inverted image which is erected by the porro prisms and 

'">*fibgnified by the eyepiece. The porro prisms are arranged to re- 
"^duce the length of the telescope and to separate the objective 
lenses for greater stereoscopic effect. In the left eyepiece of some 
DciUrs, the reticle in the focal plane superimposes scales o: 
the field of view to permit approximation of ranges and small 
gles. The eyepiece lenses magnify the image to several times 
beheld by the unaided eye. For a full description refe: 
to TM 9-575 and TM 9-2601. 

b. BC Telescope M65. The optical system of BC telescope M65 
(fig. 13) is similar to that of the binoculars, except for the modi- 
fication of the prism system to achieve periscopic vision. The 
prism system of the telescope can be derived from that of the 
binocular described in a above by taking half of each of the ver- 
tical porro prisms and moving the 90° prisms4(pS^ formed up- 
ward to the telescope elbow. T^^^g|escope objective is located 
■betweenihfi two, parts, of the prism thus obtained. The upper or 




90° prisms are protected in use by plane-parallel glass windows. 

6. Differences Among Binoculars 

a. For differences in the appearance of the binoculars, refer to 
figures 1 through 5. 
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90-DEGREE PRISM 


-OBJECTIVE 



authorized in MWO ORD F210-W1 (binoculars M3, M8, M9, M13, 
and M13A1) and MWO ORD F238-W1 (binoculars M7, M15, M16, 
and M17). The modification consists basically in the installation 
of new eye guards, each with an annular groove for retention 
of the filter. For the 6 x 30 binoculars (M3, M8, M9, M13, and 
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M13A1), the old eye guards are simply unscrewed and the new 
ones installed. For binoculars M7 and M16, the eye guards are 
replaced as for the 6 x 30 binoculars. For binocular M17 (with- 
out built-in filters), the diopter scale clamping ring must be re- 
placed, as well as the eye guard. For binoculars M15 and M17 
with built-in filters, the eyeshields, built-in filters, and diopter 
scale clamping rings are removed and new clamping rings and the 
eye guards are installed. After modification, the designations of 
binoculars M15 and M17 are changed to M15A1 and M17A1, re- 
spectively. The designations of other binoculars are not affected. 
For the procedures required to effect the modification, refer to 
the applicable modification work order and to the rebuild chap- 
ters (5 through 11) of this manual. Modification of binoculars 
M17 and M17A1 is authorized by MWO ORD F238-W2. It in- 
volves removal of a portion of left prism shelf C7670777. This 
permits removal and installation of left prism assembly 7670776 
and reticle assembly 7636815 as a unit. Modification of binocu- 
lars M3 and MB is authorized by MWO ORD F210-W2. The modi- 
fication consists of providing washer — A204753 in the objective 
^bl^ so as to prevent accidental rotation of parts during 
collimation adjustment. 

d. Binoculars M13 and M13A1 are identical with the exception 
that the waterproofing of the MlSAl model has been improved 
gyer that of the M13 model. Instruments of early design are 
not waterproof, whereas those instruments of later manufactur 

iiWR'S M3 and MB employ a setscrew to prevent 
objective cell from turning in the eccentric ring and thus deS' 
troying the collimation of the instrument. Later binoculars em 
ploy an objective adapter with 1/8-inch slots and a washer wit 
wing lugs wh^HHta^toLthe slots to prevent turning of the 
jective cell. ^^^^^^ 

/. At present, binoculars M3, M8, and M9 employ different reti- 
cle assemblies. Parts are available for standardization of the reti- 
cle assemblies. Refer to ORD 8 SNL F-210. However, the parts 
will be issued as individual components and not as an assembly. 

g. Further differences may be^e'^Jj^n inspection of table I. 

. Tabulated Data 

The optical characteristics of the binoculars and BC telescope 
are given in table I. 
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TABLE I. Optical Characteristics 


Diam. of 
exit pupil 

(in) 



Effective 

focal length 

Objective 

Eyepiece 

5.191 

0.865 

7.583 

1.083 

5.191 

.866 

5.191 

.865 

5.191 

.865 

7.583 

1.083 

7.583 

1.083 

7.583 

1.083 

10.756 

.1.076 


Filter 


When modified, all 
binoculars listed 
use filter Ml. 


Integral Red, am- 
ber, neutral, and 
clear. 


CO 

H 
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CHAPTER 2 


PARTS, SPECIAL TOOLS, AND EQUIPMENT 
FOR FIELD AND DEPOT MAINTENANCE 



Tools and equipment and maintenance parts over and above 


tho^e 
nanci 



le to the using organization are supplied to ord 
intenance units and depot shops for maintaining, 
yipp rebuilding the materiel. 


9. Parts 


Maintenance parts are listed in Department of the Army Sup- 
ply Catalog ORD 8 SNL's F-210, F-238, and F-259, which are 
the authority for requisitioning replacements. Parts not listed 
in an ORD 8 catalog, but required by depot shops in rebuild oper- 
ations, may be requisitioned from the listing in the correspond- 
ing ORD 9 catalog and will be supplied, if available, when the 
jneed is _substantiated. Requisitions for ORD 9 parts wi ll con- 
iplete justification of requirements. Bino^u 
jplied for rebuild purposes. 



s and Equipment 

mmonly used tools and equip; 
eral application are authorized for issue by T/A 
The y, ayg no|^specifically identified in this manual. 


II 





.V' 


nd Equipment 

The special tools and equipment tabulated in table II are listed 
in Department of the Army Supply Catalog ORD 6 SNL F-272. 
This tabulation contains only those special tools and equipment 
necessary to perform the operations described in this manual, 

ia iiii?liiHod for infnrTTiatinTi nnly, anH is not, to hp iiaM aa a huMSL. 

for requisitions. 

Note. Special tool sets in ORD 6 SNL F-272, in addition to special tools, 
also contain standard and commonly used tools and equipmetit specifically applic- 
able to this materiel. 
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BLOCK, sdyj^n CI, set of 
size l^P Sili^^Hr 

FIXTURE, binoc^SEnjI^ 

FIXTURE, field glasses 
I I 

FIXTUREJevsBn|: 

FIXTUREVt^ii^ 

FIXTURE; 

GAGE, su^^^univ, 9 in spindle, 
3x2J^ 

HOLDER, l^escope, coUim^r 



41-B-1472-100 

41-F-2987-457. 
41-F-2992-150. 

41-F-2994 

7691596 

41-F-2995 

41-G-372 

41-H-2374-125 


ind Equipment for Field and Depot Maintenance 


References 


Fig. 

Par. 

_ 14, 134, 195 

135, 143 

20, 23, 64, 65 

14, 646 and fi, 65a 

and c, 76. 

14, 56, 59, 61 

60, 646 and c, 65 . . 

24 

17,31o, 146, 147d. 


25 

14, 56, 190 
, 56, 190 


17c, 18, 32e, 146e, 

147d. 
18, 32e, 146e 


60o, 64<;, 656, 
143i, n. 

60, 64c, 656 




linrn^jng telescope during 
its.C 

For aclHFatS^flust^ient and inspection 

of binoculars. 
For holding binoculars in rigid position 
during test and adjustment (will be 
superseded by fixture 41-F-2987- 
457). 

Used for checking accuracy of elevating 

mechanism, angle of site mechanism, 

setting of level yials (BC telescope 

and mount M 48jJ 
Used for testing jjBiuth movements of 

mount M48. 
Used for testing azimuth movements of 

mount M48 (will be superseded by 

fixture 7691596). 
Provides adjustments in height for 

mounted collimauig telescope. 


Holi 
on surf] 



lescope in position 
ring tests. 



TABLE II. Special Tools and 



for Field and Depot Maintenance — Continued 


Identifying 
Number 


Fig. 



HOT PLATE, elec, sgle unit, hv duty, 
3 way control switch 120 v, 1,000 w, 
diam of top 7-in with 6-ft cord and 
plug. 

KIT, instrument repj 

w/tools. 
The followindfcr eJiol l 
tools which|rar9includ( 
strument repair kit and are required 
for the binoculars and BC telescope: 
TELESCOPE, collimating OD 1 
in, length over-all 3"% in. 


17-H-7875. 
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lomplete 
in the in- 


41-K-96. 


18-T-540-250. 


WRENCH, gjanner, face, adj, 
Ordnaik ^ign, diam of pin 

0.06 bAonHi^o. 2. 

WRENCH spBier, face, adj, 

Ordnance design, diam of pin 

0.07 in. No. 2. 
WRENCH, spanner, face, adj. 

Ordnance design, diam of pin 

0.039 in. No. 2. 
WRENCj^jl^jHj^ 

Ordnai^^^^^^lli^m of pin 

0.1 in, 



14,56, 59, 61,62, 
63, 190 

15 


15 


42,43, 51,56rf. . 


38, 102e, 117/, 
127/,132e,146/. 


15, 31, 59, 60, 61, 
64c, 65, lUc, 
115, 143. 

127A:, p, w, 1326, 
o. 

1271, 132m 


For melting sealing compound. 


General. 



Removi 
A18; 


Remi 



;ap^579463 and screw 
'^elAope M65). 

ig ring B 180604 



41-W-3248-130. 


15 


15, 187 


127rf. 


Removal of objective cell adjusting 
screws A316673 (BC telescope M65). 


127 j, 132n. 


Removal of ball 
telescope M65). 


cap 7579736 (BC 


WRENCH, strap, metal handle, 

Igth T'He in. 
WRENCH, strap, wood handle, 


LEVEIi, mach, bench, adj, iron, 
grouii^nd jrad via^^ w/crosis 
level Irs 



PLAT]^adj 


PLATE, surface, CI, w/handle 
and cover, size 12 by 18 in, (no 
holes on top). 


test: 



TESTER, vibration, universal^. . 
WRE 



WREN£!H, binocular, eccentric 
cell aid bushing (sgle-end, tubu- 
lar, [p>nged). ' 
WREICH, binocular M3 


41-W-3382.... 
41-W-3385-25. 

41-L-1176-75.. 


15 
15 

14, 190, 195 


18-P-22465.' 


41-P-1565. 


17-T-5549-925. 


17-^-554§-975'. 


41-W-3746-50. 


41-Wd 


150. 


41-W-3746-500. 


56, 59, 61, 62, 
63, 189, 190, 195 
16, 134 


19, 37 


18, 38 


15 


14, 63, 65 


15, 47 



564, lOld 

56rf, low 

64& 

16, 60o, 646,656.. 

16, 1236, 147c, 
148a. 


12, 31a. 


76. 


656. 


566, 58e. 


ReiijHIMHHIHII^ive adapter from 

binocular body. 
Used in lieu of wreiJjh 41-W-3382. 


Cross level surface plate 41-P-1565, 
for use as a horizontal base. 


for performing 
.1 tMs and adjustments, 
blse for performing 
te]t3 and adjustments. 



For simulating shock and handling con- 
ditions the binocular would undergo 
durig^^Mujl u^ Positive check for 
looa||^|fapenants. Accommodates 

six^^^HlX. 
Same*Wfcr #tuPl7-T-5549-925 but 

used with suitable adapters, on BC 
telescope M65, or a single binocular. 

Used on binoculars M7 and Ml 6 only 
for rotating eccentric ring and ob- 
jective cell. 

Used on binoculars M3, M8, M9, M13, 
and M13A1 for j rotating eccentric 
ring and objective cell. 


Used on binocular 


reticle adapter Ali J5479. 


M3 for removing 


TABLE II. Special Tools and Equ ipment f or Field and Depot Maintenance- 



IT, tabular dble-end, 
lerted blade, set of 76 


WREN* 
concave ii 
wrenches. 

The following wrenches which are part 
of wrench set 41-W-3725-850 are 
used on the binoculars and BC tele- 
scope: 

WREN|H,j| gibul{U| dble-end, 
concal^ l^llgiwlade, size 
1.094 and^^^(lj^ and 

1% in). 

WRENCH, tubular, dble-end 
concave inserted blade, size 
1.187 and 1.203 in (l^e and 
in). 4JB^ 

WRENCH, tubular, ^P^^^ 
concale inserted blade, size 
1.250 femd . 1.26 6 in (IJ^ and 

1% ir 


Identifying 
Number 


41-W-3746. 


41-W-3740-200. 


41-W-3725-850. 


41-W-3726-^3. 


41- 


41-W-3726-113. 


References 


Fig. 


14 
14 

17 


17, 75 


17, 68 


17, 162 



56flr 

120. . . . . 

ds/, ii2j 
686 


127i.pr..,/ 


For removing reticle retaining ring, 

binocul; 
Used on 
only. Fi 
object! 
General, 


I 



15A1 and M17A1 
eccentric ring and 


For removing left eyepiece assembly 
retaining ring, binocular M16. 

For removing reticle retaining ring, 
binocular Mlf 


e retaining ring of 



WRENCH, tubular, dble-end, 
concave inserted blade, size 
1.406 and 1.422 in (1% and 
1% in). 

WBENta, tubular, dble-end, 
concsBHimserted blade, size 
1.5g4HP 1.609 in (1% and 

WRENCH, tubulaTT^ble-end, 

concave inserted blade, size 
1.875 and 1.891 in (VA and 
1"/^ in). 

tubular, dble-end, 
inserted blade, size 




(2)^6 and 


dble-end, 
bl^e, size 
and 


WRENCH, 
concave 
2.062 . 
256 4). 
WRENp 
conceive 
2.094 and 
2% in). 

WRENCH, tubular, dble-end, 
concave inserted blade, size 
2.344 and 2.359 in (2% and 
2% in). 

WRENCH, telescope, BC, M66 
(dblelfend tubular^ia #0^11^^ 


1 


41-W-3726-140 
41-W-372fr-170 

41-W-; 

41-W-3726-250 
41-W-3726-255 
41-W-3726-295 
41-W-3727-221 


17, 50 


17, 159 


17, 139 


17 


56d. 


127r. 


127d, 132s. 


68d, 112/. 


70, 152 


16 


68rf, 112e, 127n.. 


127p, 128c. 


For removing retaining ring of BC 
telescope eyepiece assembly. 

For removing objective assembly re- 
taining ring ,^|iglars M3, MS, M9, 
M13, an^Mll^ 

For re^Yingretaining ring A316672 of 
BC||tel^MB ooHktive assembly. 


For removing BC telescope objective 
assemblies. 



For re; 


LeVniig ring of objective 
Ja^ M7, and Ml'6. 


For removing window assemblies of BC 
telescope; for r emo ving objective as- 
sembly retainigmig (M16 binocular 


only). 
For removing 
telescope Mj 
(mount M48; 


Lg A181697 (BC 
nd nut A317309 




gvipment for Field and Depot Maintenance— Continued 


Item 



WREN(SHlea(|||^,.,^|PM65 

(dble-^H' tubular piniype, c to 
c of pffls 1 % and 2^6 in length 
4 in). 

WRENCH, telescope, BC, M65 
(hook spanner, diam of circle 
IVes in (1.078), length over-all 
in). 

WRENCH, ^lesG«n|, BC, M65 
(hook «>apHf^iii| of circle 2^ 
in, lenl 


Identifying 
Number 


41-W-3727-225. 


41-W-3250-223. 


41-W-324&-740. 



References 

Fig. 

Par. 

15, 143, 154 

l27g,o 

15, 147 

127^, 132m 

15, 138, 186 

127c, 132« 



For r emoving ri ng A 316642, and ring 
ASlfllpIp «||g:ope M65). 



For removing nut B 180579 and releasing 
head assembly C82516. 



GAGE, 
SURFACE- 
4I-G-372 


PLATE, 
ADJUSTABLE 
LEVELING- 
18-P-22465 




This is a motor driven vibrator with appropriate adapters for 
the BC telescope M65. It i^^e^^determine that all parts are 
properly secured and thj^^H^^m^een removed. Any defects 
due to maladjustment or s^f^gj^l^^^posits are cause for re- 
jection and reprocessing 


1 3. Binocular Vibration Tester 1 7-T-5549-92 

(fig. 19) 


This is a vibrator similar to the universal vibration tester de- 
scribed above but equipped with a clamping device for binoculars 
only. The tester will vibrate six binoculars at one time. 



27 



28 



29 




,CIAMFING TABLE ASSY 


PLATe 


RANKSHAFT AND 
NECTtNG ROD AS&Y 



PLATE 


«A PD 1 2671 



•ure 19. Binocular vibration tester 17—T-SB49-9SB. 

. Binocular Testing Fixture 4 1 -F-2987-457 

(figf. 20) 

a. The binocular fixture has been designed primarily for use in 
collimating the 6 x 30 and 7 x 50 binoculars covered in this manual. 
The fixture is constructed in such a manner, with three parallel 
collimating telescopes and three parallel viewing telescopes, that 
the two optical axes of a binocular may be conveniently adjusted 
parallel to each other and parallel to the hinge pin axis of the 
binocular. Such condition of adjustment is desirable so that the 
optical axes of the two binocular telescopes will remain parallel 
throughout their entire range of interpupillary adjustment. The 
binocular to be adjusted is held in the fixture so that its right 
telescope may be rotated freely abo ut the hinge pin axis. The ec^ 
centric adjusting rings of the right telescope objective lens are 
then adjusted until the optical axis of the right telescope is par- 
allel to the hinge pin axis. The eccentric adjusting rings of the 
left telescope objective lens are then adjusted until the optical 
axis of the left telescope is parallel to the optical axis of the right 
telescope. It follows that the optical axes of both the right and 
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left telescopes will be parallel to the hinge pin axis. The three 
coUimating telescopes and three viewing telescopes of the fixture 
are used to determine the required parallel conditions of a bin- 
ocular as described above. 

b. The fixture consists mainly of six components as follows: 



Figure SI. 
34 


RA PD 118402 

Plotting board and ruled triangle for me with fixture 41-^-^987-457. 


has three large holes bored in ^-around which arei 
tened supporting collars. Th^tH^^ collimating 


the base, the collimator assembly, the viewing telescope assem- 
bly, the adjustable platform, the lamp housing, and the rhomboid 
alinement prism. A plotting board and ruled triangle (fig. 21) 
are furnished as equipment with the fixture, but are not to be 
considered as main components since they are only used as an aid 
to the operator while learning to use the fixture. A detailed de- 
scription of the fixture's components and equipment is given 
as follows : 

(1) The base is an aluminum-alloy casting machined flat on 
the t op and bott om su rfaces with suitable holes for 
ji^Sflkping and lH|tPMNgri-the collimator assembly, the 
viewing telescope assembly, and the adjustable platform. 
J^^^ The dimensions of the base are approximately 4 x 12 
X 30. 

The collimator assembly consists of a housing and three 
collimating telescopes. The housing is fabricated^^m 
two aluminum plates with supporting cross memj^lHBd 
sheet brass cover. Each of the two aluminum plates 

1 ^.around which areifyu^ 
i^cHH^ collimating Hre^, 
scopes of the collimator assembly are identical except 
for the reticles contained in each telescope. Each tele- 
scope consists mainly of a brass tube, and an objective 
lens, a reticle located at the principal focus of the ob 
jective lens and an eyepiece assembly. The three colli 
mating telescopes are held in the housing by means 
clamping shoes and socket-head setscrews. Three s^ 
screws are used at both ends of each telescope and ar 
ranged so that the optical axes of the three telescopes 
ky be adjusted parallel to each other. The reticles 
(fig. 22) for the three collimating telescopes have the 
following patterns: the lower left-hand telescope (as 
viewed from the rear of the fixture) has a simple cross 
line pattern. The upper telescope has a grid or checker- 
board pattern of small squares over the central area of 
the reticle while two perpendicular center lines run com- 
pletely across the field of the reticle. The lower right- 
hand telescope reticle has two perpendicular center lines 
running across the field and also has a rectangular block 
at the intersection of the two cross lines. The lines of 
the rectangular block serve as tolerance marks for col- 
limation of a binocular. The rectangular tolerance block 
is not centered on the reticle with respect to the verti- 
cal center line since more collimation error is permitted 
horizontally in divergence than in convergence for the 


lli- 
of 
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rays emerging from the two binocular eyepieces (par. 
30(Z). 


(3) The viewing telescope assembly is similar in construction 
to the collimating telescope assembly described above. 
It has the same general type of housing, clamping shoes, 
setscrews and telescopes. The three viewing telescopes 
are identical to each other and have simple cross line 
reticle patterns. The viewing telescopes can be adjusted 
so that their optical axes are parallel to each other and 
also parallel to the optical axes of the three collimating 
telescopes. The reticle in each of the three viewing tele- 
scopes is located at the principal focus of its objectnl 


ns. 



he adjustable platform is a device for clamping a bin- 
ocular on the fixture between the viewing telescopes and 
the collimating telescopes (fig. 23) . It is constructed so 
that by means of two knurled knobs the binocular may 
be moved in azimuth or elevation to aline it with the 
optical system of the fixture. The azimuth and elevation 



RA PD 1 1 8401 

Figure SZ. Reticles of fixture 41-F-S987-4B7 as viewed 
through collimating telescopes. 



movements are spring loaded so as to reduce backlash 
to a minimum. The platform is designed so that either 
6 X 30 or 7 X 50 binoculars may be clamped to it. When 
clamped to the adjustable platform, the binocular is held 
in an inverted position with the hinge axis horizontal. 
The clamping action takes place on the hinge lugs of the 
left telescope of the binocular. The clamping device is 
worked by means of a tapered slide which pulls down on 
a "hook" shaped member through which a i/4-diameter 
^ (9/32 inch for bin oculars M7 and M16) clamping rod is 
^^rfnSBed. The rc^NeflffipiNliww^ on onelKlie^Mkthe hinge 
pin lugs while the loHHMide of the hinge pin lugs rests 
on the mounting ada^^Wf the adjustable platform. The 
^damping action is brought about by rotating a knurled 
clamping knob (fig. 23) in a clockwise direction until the 
binocular is firmly held on the hinge pin lugs by the vise- 
action between the ^-inch diameter clamping rod 
dapter of the adjustable plsiiprjl 


Eiauie.^, BinowUir testing fixture Ul-V-^9WI-iEH( showing method , 
^^^^'^^"""'^'^ o; Clamping bmoctSSrT"'^^'''™''""^"'""* 


(5) The lamp housing is fastened to the eyepiece end of the 
collimator assembly. It is a fabricated housing contain- 
ing a standard 60-watt lamp and a frosted glass diffus- 
ing screen. The purpose of the lamp housing is to pro- 
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vide illumination for the reticles in the telescopes of the 
collimator assembly. The lamp housing is fastened to the 
collimator assembly by means of two knurled clamping 
screws at the front end of the fixture. It has a lamp 
switch and extension cord for use with a 110-volt source 
of power. 

6)_The_rhomboidal alinement prism (fig. 23) is furnished 
re for setting and checking the parallel- 
ism of the optical axes of the three viewing telescopes 
;with the optical axes of the three collimatingtelescopes. 
TJl^tism is held liirtMPhNfe©ftsing whf<!u!lMesigned 
so that it may be fitted over the objective end of the 
^Uimating telescope tubes. The prism, when fitted on 
e objective end of a collimating telescope, provides an 
optical offset to complete a continuous path through 
the viewing and collimating telescopes. The prism is onlj 
used to set or check the fixture and is not used 
binocular is mounted on the fixture for collimatq|| 
justment. 

The plotting board and ruled triangle (fig. 21) which 
are furnished with the fixture, are used to determShe' 
the correct direction and amount of adjustment that 
must be made on the eccentric objective rings in the 
right telescope of the binocular. The board and trianife 
are an invaluable aid to an operator upon first learning 
to use the fixture. After becoming thoroughly familiar 
with the fixture, an operator may decide to dispeiisel 
with the board and triangle, and mentally determine the 
required adjustment for the eccentric objective rings, 
^pe board is made from a piece of sheet masonite three- 
sixteenths of an inch thick by 10 inches square. It has a 
series of 1/8-inch drilled holes located in such a way that 
they correspond to the reticle pattern of the top colli- 
matin^HelesSSplPTwo 3/16-inch diameter pins are used 
with the board, against which the edges of the ruled 
triangle are held. One pin is permanently set at the cen- 
ter of the board while the other pin may be moved about 
by inserting it in ^MMfedlMMlbles that are drilled in 
the board. The ruled triangle is made from a piece of 
sheet aluminum one-sixteenth of an inch thick and meas- 
ures 5 inches along the two sides adjacent to the 90° 
angles. A series of reference lines are ruled off diagonally 
to the 90° angle and are spaced approximately three- 
sixteenths of an inch apart. 
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15. Collimating Telescope I8-T-540-250 

(fig. 14) 

The collimating telescope is a small, straight-tube telescope 
containing only an objective lens, a reticle, and an eyepiece. Since 
there is no erecting system, an inverted image is seen. The tele- 
scope is carefully adjusted so that its optical axis is coincident 
with the mechanical axis of the telescope tube. The fact that the 
optical axis of a collimating telescope is alined with its mechani- 
cal axis makes it possible to establish a line of sight to a distant 
target which is parallel to a line determined by mechanical means. 
For example, if the collimating telescope is placed in an accurately 
machined "V" block, the "V" block is placed upon a cross-leveled 
surface plate, the line of sight of the collimating telescope is a 
level line which may be extended to a target or object at any 
^distance. Other uses for the collimating telescope are: to estab- 
lish a horizontal or vertical line by means of its own reticle in 
order to test instruments for tilt of field of view or tilt of reticle 
to serve as a magnifier, thereby aiding the human eye in dei 
tecting small differences in distances and in degree of converg. 
ence, divergence, or parallelism of light rays; and to reduce thp. 
effgctof near or farsightedness in the eye when taking rneas ur 
focus. 


1 6. Surface Plate 4 1 — P— 1 565 and Adjustable Leveling 
Plate I/8-P-22465 

(figs. 14 and 16) 


lo. ourra< 



A surface or adjustable leveling plate is a tool which provides 
a true, smooth, flat surface. The plate is used as a level base, after 
being cross-leveled, from which many of the optical adjustments 
prescribed in this manual are performed. Surface plate and ad- 
^^ustable leveling plate prescribed for use, are made of close- 
grained cast iron, and are rectangular in shape. Three leveling 
screws are provided in the base of the plate so that it may be 
^1^^^ into true level. 

1 7. Lidding Potture 4 1 -F-2994 

a. General. Leveling fixmr^B^-2994 (fig. 2^KM^gg^^^ 
signed for checking the accuracy of elevation mecMnisSSr^gie' 
of site mechanisms, and setting of level vials. 

6. Description. 

(1) The fixture is fabricated from heavy components, main- 
ly cast iron, to reduce vibration and maintain accurate 
angular settings. Two large circular scales, graduated in 
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isms lie in a horizontal plane and are fixed at righ^^gp-^ 
gles to each other. Each mechanism may be displlfcir 
independently upward or downward by means of worm 
and wormwheel movements actuated by the handwheel. 
Angular settings oMM^miiHehanism may be refined to 
minutes of arc by means of the vernier scales which 
form the indexes for the circular scales. 
The fixture is modified by TB ORD 373 to provide an 
accurate locating point for various mounting plates and 
adapters, thereby facilitating the interchanging of 
mounting plates and adapters required for inspection of 
various items of fire control materiel, 
c. Adapters. The leveling fixture 7691596, with suitable adap- 
ters (fig. 27) , can be made to accommodate BC telescope M65 and 
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mount M48. The adapters can be machined from parts or metal 
stock commonly found in repair shops. With the aid of face 
plates or angle plates, materiel can be accurately positioned and 
fastened to the fixture to provide suitable mounting surfaces. 


1 8. Azimuth Testing Fixtures 41 -F-2995 and 769 1 596 

a. General. There are two types of azimuth testing fixtures. 
Fixture 41-F-2995 (fig. 25) is being currently used in repair shops 

but will I Mill iiiiiiir^ii I iiiiiiMiii|iitfij[n^ajintTii^^ 26). 



1 

r b. Purpose. These fixtures are designed so that they can test 

I the accuracy o f the azimuth m oveme nts of the telescope mount 
M48. They are Sl^used for zejlB Rtiiug of scales and TOcrpip 
eters. By using adapters similar to 
telescope mount M48 may be checked 

c. Fixture U-F-2995 (fig. 25) . This fixture has a flat, heavy 
cast metal base and can be readily clamped to a surface plate or 
similar mounting surface. A three-legged support is attached to 
the top surface of the base by a central universal joint. The three 
legs also have leveling screws which bear on the top of the base. 
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ADAPTER, COlirMATOR, MOUNT, TEIESCOPE, M48 




RA PD 126714 
Adap ters for azimuth testing fixture 76S 

A circular, or wheel-like scale, graduated in degrees, is fastened' 
horizontally over the center of the support. A central vertical^ 
spindle, which projects above the circular scale, is support^ 
bearing surfaces in the support. The top of the spindle is ma- 
chined to accommodate the various adapters mentioned in para- 
graph 17c (fig. 27) . A radial arm, with a vernier scale and clamp- 
ing arrangement at the outer end, projects from the top section ; 
of th^^ndle. The arm is supported at the outer end by a bearing 
fOTPBafehined around the top of the circular scale. The arm 
can be fijced at any angular position on the scale and can be ad- 
justed to obtain accurate angular settings by means of a screw 
adjustment and the vernier scale. 

d. Fixture 7691596 (fig. 26) . This fixture consists mainly of sev- 
en basic components ; the base, the azimuth ring, the vernier, the 
adapter support plate, t he column, th e collimator projector, and 
various adapters (fig. 27^HHIW^Rnn and collimator projector 
are not used for inspection of the telescope mount. Thus, this fix- 
re becomes very similar to fij6U»»e-41-F-2995 (fig. 25). 

(1) The base is an aluminum-casting having three leveling 
screws. It contains a steel bushing which accommodates 
a tapered steel spindle to which the azimuth ring scale 
and adapter support plate are fastened. It has a cast 
projection for mounting the vernier scale. A split bore 
provides for mounting and clamping the column. 


43 


(2) 


(4) 


The azimuth ring scale is a bronze casting precisely ma- 
chined for concentricity with the spindle on which it is 
mounted. Graduations are engraved on the face adjacent 
to its outer edge. These consist of 640 lines, every tenth 
of which is numbered in hundreds of mils from 0 to 63. 
A clamping arm is mounted under the base and may be 
clamped to the lower end of the spindle thus locking 
the azimuth ring. A spring loaded plunger and screw in 
contact with a tang on this arm provide for fine ad- 
justment of the ring. 

The ve^jil^Mb^^t^ts on theaHisi^in a machined track. 
It has an engraved scale consisting of 51 graduations. 
The scale is numbered progressively, in increments of 
2, from 0 to 10, every tenth line being so identified. These 
50 spaces divide the 10-mil spaces of the ring into incre- 
ments of 0.2 mil each. It is possible to estimate readings 
of 0.1 mil from these direct readings of 0.2 mil. A spring 
loaded screw provides for fine adjustment of the vernier. 
The adapter support plate is fastened to the spindle of 
the azimuth ring. A ground locating stud allows the 
adapter to be mounted concentrically with the spindle 
and the azimuth ring. A ground surface, perpendicular 
to the axis of the spindle, provides the mounting surface 
for the adapter. Three camhead screws in the adapt|{t 
plate permit easy clamping of the adapter on this sur- 
face. 

The column is keyed and clamped to the base. The col- 
umn, when used, mounts the collimator proj^lriHVfo 
testing other fire control instruments. 
The telescope mount M48 has locating bores' 

ices which fit the adapter support plate and are held 
in place by three cam lock screws. The collimator adapt- 
er (fig. 27) is mounted on the spindle of the telescope 
mount with an^ffiHSHIgPHKiig telescope to estab- 
lish true verticaliigtJ2f_the mount when it is attached 
to the fixt ure^ 
1 


le. ine c 


}vised Took 


★ 


The improvised tools listed in table III and the dimensioned de- 
tail drawings furnished herein apply only to field and depot shops 
in order to enable these maintenance organizations to fabricate 
these tools locally, if desired. These tools are of chief value to 
maintenance organizations engaged in rebuilding a large number 
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of identical components. These tools are not essential for rebuild 
and are not available for issue ; the following data are furnished 
for information only. 


TABLE III. Improvised Tools for Field and Depot Maintenance 


References 



Applyingpaj 
objectiwj 

For coUimating binoculars and 

holding collimating telescope 
For collimating BC teles^j^^ 


ad ar-' 
n_^ 


Applying sealing compound 
lenses. 

Holding lenses during i: 

and repair. 
For holding reticle or lenses during 

inspection and repair. 
Holding prism during inspection. 

Vacuum system used in removing 
dust-and loose dirt from optical 
elements and interior < 
ment. (Figure 42 ill^ra'^ 
similar i 
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Figure 28. Sealing compound applicator. 
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-I-I3/1«— 
1/16H 


L-3/8 
-.L'3/16 RAD 



AAATERIAL 
JQDY: MACHINE STEEL 

HIGH CARBON STEEL 
^HARDENED AND TEMPERED 
SCREWS: DRILL ROD 


EON DIMENSIONS 
■RWISE SPECIFIED: 

FRACTJONAL +1/64 
DECIMAL ±0.005 

RAPO 87040 


Figure S9. Special fixture for collimating binoculars. 


46 




NOTE: ALL DIMENSIONS SHOWN ARE IN INCHES RAPD 126716 

Figure SI. Sealing compound gun. 
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2-3/8 



Figure 32. Lens holder. 
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Figure S4. Prism holder. 
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j -VALVE 

PLUNGER— -— 

ZEZZZZZZZZZ 


V.V,V,-VZZi 


SPRIN6- 


PEEM at} 

assembly) 



1/8 
1 


-1/4-20 


RETAINER 
BRASS 





-I— 1 

V- 






-T 
t 

\- 





^1/4-, 


0.125 


0.500 


5/16 


5 COILS, 20 COILS PE8 
INCH.CLOSED ENOSGROIWD 

COMPRESSION SPRING - 

MUSIC WIRE.COM. 
0.012 DIAM 
LOAD AT SOLID HEIGIITj 



ASSEMBLY 

JVM 
BRASS 
0.030 WALI 
LENS PICK-UP 


^Wl^ ■• -flijTE: ALL DIMENSIONS ! 

ARE IN INCHES 


RAPD 126720 


Figvre 36. Pickups ( vacuum system). 


CHAPTER 3 


INSPECTION 


SECTION I. INTRODUCTION 


This chapter provides specific instructions for the technical in- 
spection by ordnance maintenance personnel of the binoculars and 
BC telescope either in the hands of troops or when received for 
repair in ordnance shops. It also defines the in-process inspection 
of materiel during repair or rebuild and the final inspection after 
repair or rebuild has been completed. Trouble shooting informa- 
' tion is incorporated wherever applicable as a normal phase of the 
ipection. General inspection forms and instructions are con 
Ined in TM 9-1100. 


se: 


serviceable or un- 


2 1 . Purposes of Inspections 

Inspection is primarily for the purpose of — 
Determining the condition of an item, i.e 

lpc^||||i||gJ(!onditions wl:^^ 
Assuring proper applicatic 

levels, and 

iiuiig the ability of a l||||||^ccomplish its main 
tply missions. 




22. Categories of Technical Inspections 

In general, there are five categori es of inspection performed by 
ordnance maintenance pet^MBy^JBHI^ 

a. Over-all Inspection. This is a periodificover-all inspection per- 
formed on all materiel in the hands of troops or on materiel re- 
ceived for repair in field or depot maintenance shops. Upon com- 
pletion of an inspection for serviceability, materiel will be de- 
clared either serviceable or unserviceable. This inspection may be 
limited in scope, such as an inspection in the hands of troops, or 
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detailed in scope, such as an ordnance shop inspection. Detailed 
procedures are presented in paragraphs 24 through 28. 

b. Pre-embarkation Inspection. This inspection is conducted on 
materiel in the hands of troops alerted for oversea duty to insure 
that such materiel will not become unserviceable or worn out in 
a relatively short time. It prescribes a higher percentage of re- 
maining usable life in serviceable materigH^neet a specific need 
beyond minimum ser^^a^al^j^ . "^^^L 

c. Ivr-procemttS^^m^tjtKKB mmS^ii^nsr^mormed by 
the repair technician and/or floor inspector in the process of re- 

J 

c< 

SI 
t£ 

b: 


air 



juilding the materiel and its components. This is to 
parts conform to prescribed sliB&rds, that the 
lip is in accordance with appro\^Hwn^ods and pro- 
cedures, and that deficiencies not disclosed by the technical in- 
spection are found and corrected. Detailed instructions are con 
tained in the rebuilt chapters, 5 through 11. 

d. Final Inspection. This is an acceptance inspection i^rt 
by a final inspector, after repair or rebuild has been completed, 
isure that the material is acceptable according to established 
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Idards. . . ^ 

Spot Check Inspection. This is a periodic overall flPkcti 

formed on only a percentage of the materiel in each unit to 
Eermine the adequacy and effectiveness of organizational and 


tied 


field maintenance. 



fi 

3.^ Classification of Materiel 

II ordnance materiel after inspection is classified as follows: 
ft. Serviceable. Serviceable property consists of all new or used 
supplies which are in condition for issue for the purpose intended 
and all supplies which can be placed in such condition through 
pre-issue tests or inspections, in-storage deprocessing, installa- 
tion of accessories, correctionofminor deficiencies which have 
developed since the iteifl|i^^m|Pfied as serviceable, appli- 
cation of modification vf^^ or#rs for which parts are available, 
or assembly of available components. 

6. Unserviceable. Unserviceable properly consists of all sup- 
plies which are not serviceable. The definition of unserviceable 
property is further broken down into the following subclassifica- 
tion : property which is unserviceable but economically repair- 
able, property which is unserviceable and not economically repair- 
able. 
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Section II. INSPEaiON OF BINOCULARS AND BC 
TELESCOPE IN THE HANDS Ot= TROOPS 

24. General 

This section provides specific instructions for the technical in- 
spection by ordnance maintenance personnel of the binoculars and 
BC telescope in the hands of troops. Also, this section amplifies 
the general instructions contained in TM 9-110 0 so far as the in- 
structions pertain to inspection of ifcefibJIESfclHiPersonnel mak- 
ing these inspections will acquaint themselves with the malfunc- 
tions indicated in paragraph 36 which are the most common de- 
ficiencies of the binoculars and BC telescope. W^Wsrs.\, if the 
instrument is complete and performs its intended function prop- 
erly, if alUnodification work orders classified as urgent have heen 
complet|^^||i^f all defects as disclosed by the inspectio:^J||Ptf 
JblfBl|gr^ged. the materiel may be considered serviceable. 

25. Inspection of Mechanical Components of Binoculars ^ 

a. Applicability. Unless otherwise noted, the inspection proce- 
dures and serviceability standards of this paragraph apply to ill 
the binoculars covered in this manual. 

b. Preliminary. 

(1) Record the serial number of the instrument and other 
pertinent information as prescribed by inspection forms. 
Refer to paragraph 3 and TM 9-1100. 

(2) Check to see that the materiel has been cleaned of all 
corrosion preventive compound, grease, excessive oil, dirt 
or foreign matter which might interfere with its proper 
functioning or obscure the true condition of parts. 

Completeness. Check to see that all component partailfc^ 
binocular and equipment are present. See that all screws are in 
place and properly sealed. Check the spare parts and equipment 
for completeness. Note alFir^ing parts or equipment. Refer to 
ORD 7 SNL F-210 or ORD^^yy^iai^SS determine required 
equipment. 

d. Appearance. The appearance of the binocular will indicate 
its general condition and will reflect the type of treatment it has 
received. Examine the external surfaces of the instrument for 
dents, cracks, scratches, corrosion, loose paint, or any other evi- 
dence of damage or misuse which might indicate the need for re- 
pair. See that the vinylite body covering is not damaged. 

e. Fwnctioning of Mechanical Components. Mechanical compo- 
nents must operate smoothly without binding or rough motion. 


^^^1] 
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Parts must be free from grit and must be properly lubricated. 
Check each eyepiece focusing movement to make sure that it 
turns smoothly under a moderate pressure and will maintain its 
setting with normal handling. Check the movement of the hinge. 
The hinge should maintain any interpupillary setting for all handl- 
ing, but should not be tight enough to cause binding. 

f. Sealing. See that the sealing of the b inocularis in good con- 
dition aiUHHriiVK^^ii^^ated so"a^^^ll^m|PI&ent leaks or 
openings. 

g. Modification Work Or ders. M odification of the binoculars to 
accommodate filter Ml %HliHlilied by MWO ORD F210-W1 
(binoculars M3, M8, M9, M13, and M13A1) and MWO ORD 
F23^1 (binoculars M7, M15, M16, and M17). Modification of 

^^^Hwraars M3 and M8, to prevent accidental rotation of objective 
assembly during collimation adjustment, is authorized by MWO 
^ ORD F210-W2. (These modifications will not be perform^ unless 
the binoculars are in a repair shop. Refer to par. 6c.) ^ ^j^^^^ 
me Plate Data, Scales, and Indexes. Inspect smde^HHi^l 
bers, divisions and indexes, and the name plate data engraved 
on the body cover to see that they are clearly defined and easj^ 

msi. * 

i. Paint and Finish. Inspect for bare spots or damaged finish 
which may expose base metal surfaces and lead to corrosion, 
termine whether a touch-up paint job or a complete refinishing 
is necessary to restore the finish to good condition. The condition 
of the paint may indicate how long the instru|Mnt Ji; 
se rvice w ithout maintenance (TM 9-2851). 
m ^MRKc^ot^nProper lubrication of the binoculJHMRdicated 
by smoothness of hinge and eyepiece movement. Lubricate the 
eyepieces and hinge movements with aircraft a,nd instr umen ts 
grease at the time of rebuil d. ^ttf^ .i^tk.*'^ ' 

k. Cracks. Plates and cf^^^HHUjjjp inspected for cracks 
and breaks. tW^W^ 

I. Spare Parts and Equipment. Check all spare parts and 
equipment against the applicable ORD 7 SNL F-210 or ORD 7 
SNL F-238 for completeness of materiel and equipment. Check the 
carrying case for gener al appearanc e. Make sure that straps and 
snaps are in a serviceab1?cSWR!8n. Check the seams to see that 
the stitching is not broken. Check the condition of the leather or 
plastic. Leather or plastic should be clean and without cracks 
or checks. Check to see that the filters of filter Ml are in good 
condition and not broken or otherwise damaged. See that the fil- 
ter adjusting lever works properly and that the metal parts of 
the filter are not broken or otherwise damaged. Filter Ml should 
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be found in the bottom of carrying case M17 (fig. 36). Inspect to 
see that the binocular eyepieces have been turned to their ex- 
treme clockwise position in the case. This will prevent the eye- 
guards of the binocular from striking the filter. This inspection 
does not apply to carrying case M62 or M62A1 since there is am- 
ple room for the storing of the binocular with the filter attached. 



a. Condition of Optical Elements. 


(1) Lenses, prisms, and reticles must be free from such 
smears, scratches, pits, dirt, condensate, fungus growth, 
fractures, chips, and cement separations as will inter- 
fere with cleaning of their surfaces or which affect op- 
tical performance of the instrument. 
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(2) Note. Binoculars will not be rejected for defects which can only be de- 
tected by the shading or shadowing technique. When inspecting through 
the eyepiece end of the binocular, rejection is to be based only on 
those defects which are apparent when the instrument is used in a 
manner simulating field conditions. 

"Shadowing" is the technique of looking into the eyepiece 
or objective end of the instrument obliquely so as to ob- 
ta in reflec tions from a particul ar surface in t he optical 
ith this method, th^MHHHMlbnses and 
reticles are dark grey in appearance, and all defects 
(condensate, scra tcMs, e tc) show up as white particles. 
The sealing slwwPWWfei^ *l^e"ifbrated as to cause 
apparent leaks or opening. 
Adjmtment of Optical Elements. Performance of the bin- 
r must be such that image and reticle are properly defined 
l^^ere is no evidence of parallax, double vision, or aberration, 
efer to TM 9-2601. Perform the checks described in c through 
i below and see that the binocular is within the tolerances spec- 
ified. 

c. Definition of Field of Vietv. Distant objects (beyond 200 
yards) should appear sharp and clear. 

d. Parallax. Place the instrument on a solid surface, and ob- 
serve a distant target (beyond 200 yards) through the binocular 
Move the head, and watch for movement of a point nearest the 
center of the reticle with respect to the distant target in 
field of view. Any apparent movement is parallax. There 
be no movement. 

Tilt in Field of View. Pronounced cases of tilt can bi 
tected by looking through the objective end of each telescope 
separately, observing a straight line. Hold the instrument about 
fa foot from the eyes and look through and around the telescope 
simultaneously. The part of the line visible in the field of view 
i the telescope should not be tilted in relation to the actual line. 
"0. Tilt of Reticle. Set the interpupillary scale at 63-mm, and 
place the binoculars on a level surface. Sight on a line known to 
be vertical. The vertical line of the reticle should be approximately 
parallel to the vertical line. 
g. Double Vision. 

Jqx desijle vision, place Jj 
th eyepii 

through one telescope to locate a sharply defined object 
at the edge of the field of view. Use the same eye and 
repeat this operation on the other telescope. If the ob- 
ject is not in the same relative position in both fields of 
view, double vision exists and the instrument requires 
collimation. 


;t the 
n the 
must 
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(2) As an alternate check, hold the instrument in the hands, 
and focus both telescopes on a distant object. Close 
either eye for a minute or so. Then open the eye quickly. 
If any double vision exists, it can be detected at once. 
The target will appear to blur apart and then together 
again quickly, as the eye corrects for the defect. To use 
this method, observation should be confined to a sharply 
outlined targeF such as sT'leleflRMV^le or a smoke- 
stack. 

h. Interpu pilUtr y Sca le Setting, Set the interpupillary scale at 
64 mm. The^IflK4uMk)dfcs3Hi^VSil«sponding p^lMb^ the eye- 
piece should be 2.52 inches to within plus or minus 0.039 inch 
(1 mm) . T he interpupillary distance and scale setting of a bin- 
ocull^dB^ be roughly checked by setting the scale to the inspec- 
tor's own interpupillary distance and observing through the in- 
strument. Errors in interpupillary distance will cause a feeling of 

Eyestrain, and the edges of the field of view may appear as two 
overlapping circles instead of a single circle. The accurate inspec- 
is made by actual measurement. An ordinary millimeter scale 
stifcce to perform this measurement. 

i. Stagger. With the same diopter setting on both eyepieces, 
as determined by the use of an auxiliary telescope, check that 
one eyepiece does not extend beyond the other by more than one- 

"^Icteenth of an inch. - \, |' 


t ■ ^27^ Inspection of Mechanical Components of B( 
I telesco pe M65 

Ik ^l^y^^^HftsT^ 

^l^^^ly Record the serial number of the instrument and other 
^Hk ^H|^^\^ertinent information as prescribed by inspection forms. 
^^■L^^Jj^Jhefer to paragraph 3 and TM 9-1100. 

^(2) Check to see that the materiel has been cleaned of all 
^^^^^^ V corrosion preventiv^omEound. grease, excessive oil, 
^^^^HHI^ 01* foreign^'^fRRIHHHPIRfght interfere with its 

^^^^p proper functionin^|^^}j|^||yiyp the true coordination of 

^^^^ parts. 

b. Completeness. Check to see that all component parts of the 
telescope and equipment are present. See that all screws are in 
place and properly sealed. Note all missing parts or equipmenfT 
Refer to ORD 7 SNL F-259 to determine required accessories. 

c. Appearance. The appearance of the telescope and equipment 
will indicate their general condition and will reflect the type of 
treatment received. Examine external surfaces of the telescope 
for dents, cracks, scratches, corrosion, loose paint, or any other 
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evidence of damage or misuse which might indicate the need 
for repair. Extend the same inspection to the equipment (fig. 7) 
(tripods MIO and M17 (fig. 170), adapter M14, telescope mount 
M48 (fig. 170), instrument light M28 (fig. 183), and the cases 
(fig. 185)). In particular, see that the legs of tripod M17 (figs. 
178 and 179) are free from warpage and damage. 

d. Functioning of Mechanical Components. Mechanical compo- 
nents must operate smoothly without binding or rough motion. 
Parts must be free from grit and must be properly lubricated. 
The checks described in a through c above and e through i be- 
low are to be performe4i«MMP«i^ipmenlLsMb''^!Stt@lescope. 

e. Telescope Mount MJf8 (figs. 6 and 171). 
' ^^^i ) See that the upper vertical spindle of the mount is free 
jj^^^r^ from burrs or other defects that will prevent the tele- 
scope from seating properly. 

See that the circular level vial is free from cracks and 
>k is tight in its holder. The bubble must be smaller than 

the index. With the telescope mounting spindle in a true 
Mm j^i^ vertical position and the bubble in the center of the 
Wm ^HiP index, release the orienting screw and rotate thfjnstru- 
j jj^p ment through a complete circle. The bubble 
within the index at all points of the circle. 
Opei:ate the azimuth and orienting movements through- 
out their ranges. The movements must function with- 
out undue irregularities, friction, or looseness. The azi- 
muth throwout mechanism must operate so as to re- 
turn the worm into mesh immediately upon releasing. 
The lower vertical spindle, mount leveling and clamping 
mechanism should be free from burrs or other defects 
that will prevent the mount from being clamped 
ly position desired when the te^ 
mount. 


(2) 



^ ^ and micrometen 
center of the re 
ing knob (fig, 
one direction and 


unt M48 at zero. Superimpose the 
n a target by rotating the orient- 
the azimuth knob 800 mils in 

return the reticle to the reference 


point. Be careful not to overpass. Note the reading on 
the micrometer. Rotate the azimuth knob 800 mils in 
the opposite direction and return to the target, again 
noting the reading on the micrometer scale. The sum 
of the differences between the two readings and the 
initial reading is the total amount of backlash in the 
first quadrant. Check the other three quadrants in the 
same manner. The backlash in the azimuth mechanism 
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(6) 


must not exceed 1.0 mil in any quadrant. While rotating 
the azimuth knob, check for smooth movement or drag. 
Superimpose the center of the reticle on a vertical ref- 
erence line more than 300 yards distant. Looking through 
the telescope, move the elevating knob (fig. 11) slightly 
and notice if the center of the reticle appears to move 
away from the reference line. If it does not move im- 
mediately, backlash is present. The backlash in the or- 


ienting mechanism must not exceed 1.0 mil. 




way 
se- 


iped in ai 
tearsMii! 


/. Urifod M17 (fig. 6). 
(1) See that the trip 

that would prevent the teleso 
curely fastened to the tripod 

Operate the tripod leg hinge assemblies ; they must hold 
the tripod legs in any position desired when clamped. 
See that the tripod leg assemblies have a smooth move- 
ment and will hold their positions when clamped in any 
extended position. 

The tripod shoe adpP^HHHMB^firmly fj 

the lower legs. rVWT^pJr 
Inspect the strap assembly for mold, breaks, teari 
stitching, or defective buckles. 
Tripod MlO and Adapter M14. The metal components 
the tripod and the adapter must not be damaged in any way that 
wouI|(PHHPmi^ proper mounting of the telescope mount, t 
h. BC Telescope M65. 

(D Locating hushing (fig. 11). The bushing should be free 
^ from any defects that would interfere with the proper 
seating of the telescope. Place the telescope on the 
mount. The bushing must mate securely with the upper 
vertical spindle and must be securely fastened to the 
elevating worm gear. -Jl^ 
Backlash in angle of site mechanism (fig. 10) . The mech- 
anism should function without undue irregularities, 
fJSction or looseness. Move the angle of site micrometer 
to determine if the movement is free from bind and 
chatter. Set the angle of site scale at "3" and the mi- 
crometer at "0." Center the bubble by rotating the ele- 
vating knob. Rotate the angle of site micrometer until 
the scale reads zero, and bring it back until the bubble 
is again centered. Do not overpass the point of level. 
Note the micrometer reading. Rotate the micrometer 
until the scale reads "6" and return to level point. 
Again note micrometer reading. The sum of the differ- 
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ences between the two readings is the total amount of 
backlash. The backlash must not exceed 1 mil. 
(3) Backlash in elevation. Superimpose the center of the 
reticle on a horizontal reference line over 300 yards dis- 
tant. Looking through the telescope, move the elevation 
knob slightly and notice if the center of the reticle ap- 
pears to move away from the reference line. If it does 
not move immediately, backlash is present. 
Extent of elevating movement. See that the elevating 
mechrtilRr has approximately aH^^iil movement (18° 
above to 18° below the horizontal line of sight) (fig. 11) . 
Level the mount. Place the angle of site scale at zero 
and the micrometer at zero. See if the bubble can be 
centered by rotating the elevating knob. Repeat this 
procedure with the angle of site scale at "6" and the 
micrometer at "0." 
(jil^ Smoothness of focusing movement. Rotate each eyepiece 
to the limit of movement in both directions and 
whether there is any drag or binding. 
Interpupillary scale setting (figs. 10 and 11). Rotate t 
interpupillary scale knob and see that the mechanism 
has full 12-mm movement. Set the scale at 64 mm. The 
distance between corresponding parts of the eyepieces 
should be 2.52 inches. 
i. Instrument Light M28. Check to see that light is held se- 
curely on the right telescope and positioned so that the reticle 
window is illuminated. Carefully check the insulation on the wir- 
ing for bare spots and deterioration. Place a battery in the bat- 
tery case and both bulbs in the sockets. See that bulbs light. 
Check spare batteries and bulbs for serviceability. 

y. Sealing. Inspect the reticle light window and the sealed and 
ly^nted portions of the instrument to determine whether sealing 
^yllmplete. 

k. Modification Work Orders, iilipirtinent modification work 
orders must have been applied. 

I. Name Plates, Scales, and Indexes. Inspect scale numbers, 
divisions and indexes, and lettering on name plates, to see that 
they are clearly defined and easily read. 

m. Paint and Finish. Inspect for bare-spots^ Ol UfllliayBl! ' flllSHf 
which may expose base metal surfaces and lead to corrosion. De- 
termine whether a touch-up paint job or a complete refinishing is 
necessary to restore the finish to good condition. Refer to TM 
9-2851. 

TO. Lubrication. Bearings, sliding surfaces, hinge joints, and 
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other movable parts will be clean, properly lubricated, and free 
from rust and other foreign matter. 

0. Cracks. Plates and castings should be inspected for cracks 
and breaks. 

p. Spare Parts and Equipment. Check all spare parts and equip- 
ment against ORD 7 SNL F-259 for completeness of materiel and 
equipment. 

28. inspection of Optical Cor 
Telescope M65 

a. Con^MonQ^Optical Elements. Refer to paragraph 26a 
which i^^iBl^pffcable to the BC telescope. 

6. Adjustment of Optical Elements. Performance of the in- 
strument must be such that image and reticle are properly de- 
fined and there is no evidence of parallax, double vision, or aber- 
ration. Perform the checks described in c through i below and 
see that the performance of the telescope is within the tolera 
specified. 

c. General InspectwimMKK^^ optical elements for dirt, mo 

ture, chips, scratches, and cement separations. Looking through 
the objective end of the instrument, it is possible to inspect 
all the elements up to the reticle. Looking through the eyepfecli, 
end, inspect all elements up to and including the reticle. Optical 
elements which are chipped or damaged so as to interfere with 
Jhe»mal use of the instrument will render it unserviceable. 

d. Parallax. With the naked eye, observe the reticle through 
right telescope. Rotate the diopter scale until clearest 
n^ of the reticle is obtained. Orient the instrument o 

sharply defined object 700 to 800 yards distant. Move the eye 
about one-quarter inch from side to side and up and down. If 
there is any apparent movement between the center of the reticle 
and the target, parallax exists. # 

e. Double Vision. Double vision occurs when the optical axes 
of the two telescopes are not parallel. Refer to paragraph 2&g. 

f. Tilt of Reticle. OrienMhllriMMRnent on a plumb reference 
line at least 300 yards distant. Set the interpupillary distance 
at 60 mm. Look through the right telescope and note whether 
or not the vertical reticle line alines with the plumb reference 
line within 16 minutes of arc. 

g. Tilt of Field of View. For field inspection purposes, a check 
may be made by looking through the objective end of the instru- 
ment and sighting on a long straight vertical line. An image of 
the line is seen in the entrance pupil and the line itself is seen 
extending above the instrument. That part of the line visible in 
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the field of Adew of the telescope should not be tilted in relation 
to its extension above the instrument. 
h. Horizontal Travel. 

(1) Wave type. Superimpose the center of the reticle on a 
reference point. Release the free orienting screw and 
the azimuth throw-out lever. Holding the telescope on 
the target, rotate the orienting housing below the azi- 
muth housing. The center of the reticle should remain 
on the reference point. If the reticle rises or falls by 
more than 1.5 mils , it ind icates incorrect horizontal trav- 
el of the wave %pPflllPl^V). ^A^"^ 
Jump type. Superimpose the center of the reticle on a 
horizontal reference line. Rotate the azimuth knob (fig. 
10) and observe whether the center of the reticle jumps 
away from the reference line. Reorient the instrument 
and continue the test until the entire 6,400-mil rotation 
is checked. If the reticle leaves the reference line by 
more than 0.5 mil at any point in the circle, it indicate 
incorrect horizontal travel of the jump type (table V) 
Vertical Travel. Aline the reticle on a plumb target. Rotate 
J the elevating knob (fig.lill^Jloting whether the center of 
reticle travels along the true plumb line. The deviation should 
not be more than 1 mil when the instrument is rotated through 
an angle approximately 18° below to 18° above the horizontal 
hiilDf sight (table V). M 
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Section III. ORDNANCE SHOP INSPECTIO 


Inspection perf( 



the ordn; 



upon receipt of materiel turned in for repair, determines the ex- 
tent of repairs requir ed, and provides the basis for requisitioning 
the parts, assemblies^fMMPpMMMfssary to accomplish the 
repairs. Often this inspection in the shop may be the same as 
that performed by inspectors in the field or will disclose additional 
necessary repairs not indicated by the using organization. Per- 
form the applicable inspections given in paragraphs 25 and 26 in 
addition to the procedures-in this section. "■' "■ ■ ■"" "■ ■" ' 


30. Inspection of Binoculars 

a. Vibration Test. Clamp the binocular in the binocular vibra- 
tion tester 17-T-5549-925 (fig. 37) and vibrate for 15 seconds 
before performing the following inspection operations. 
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6. Condition of Optical Elements. When looking through the 
eyepiece and objective ends of the binoculars, there should not 
be seen any objectionable dirt, smears, scratches, digs, conden- 
sa^. fungus growth, chips, fractures, or cement separations,J[Js 
tW^ading or shadowing technique (par. 26a) to detect 
optical elements requiring replacement. 

c. Definition of Field of Vieiv and Prcper Diopter Setting. Us- 
ing a collimating telescope (par. 15), focus the eyepiece until 
distant objects (beyond 200 yards) in the field of view appear 
sharp and clear. Check the diopter reading. The diopter reading 
must be within plus or mi nus one-q uarte r diopter of zero. Make 
sure the eyepiece has sufficient movement from this sharp focus 
to cover the plus and minus range of the diopter scale. See that 
the images formed by the two optical systems are sharp and 
clear at the center of the field (table IV) . 

d. Collimation. Check coUimation as described in paragraph 65. 
With the eyepieces focused at infinity, and with any interpupil- 
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lary setting between 58 and 72 mm, see that two parallel rays 
entering the objective lenses are parallel on emerging from the 
two eyepieces within the following limits: 

(1) Three and one-half minutes of true field in a vertical 
direction (1.03 mils). 

(2) Three and one-half minutes of true field in a horizontal 
direction if the rays are converging (1.03 mils). 

^^^M' (3) Seven minutes of true field in a horizontal direction if 

^^^^ the rays are diverging (2.07 mils) . 

^^^^e. Parallax. Adjust the dio^r scales to zero as indicated in 

|HHHKbove and check to ^^I^MINi^ reticle graduation nearest 
the center of the field is in sharp focus when the left eyepiece 
isse^etween 0 and minus 0.6 of a diopter. This requirement is 
rfoPiPlllicable to binoculars M7, M15, and M15A1 which have no 
reticle (par. 61). 

jt ^ /• Image Tilt. The images of a vertical target formed by tha 
(P^ Hwo optical systems will be vertical within 1° and parallel tP 
each other within one-half degree. (One degree of arc is equiva- 
lent to approximately 2.4-mil blocks measured across the field o| 
view.) 

Note. A "mil block" refers to one block or square of a checkerboard target 
p^^d at a distance or range of 1,000 times the dimensions of each soi^^ Tfa 
i^iRnil block target placed 5,000 inches (138 yards) from the instrurHHRWol 

be marked off in blocks 5 inches square. A deviation of 1-mil block on this target 
at 5,000 inches (139 yards) would represent an error or tolerance of 1 mil. 

Reticle. The long horizontal line of the reticle should bl 
parallel to the line of centers of the two objectives when the 
int erpupil lary scale reads "63 mm" plus or minus 1 mm. This re- 
inpHPhis not applicable to binoculars M7, M15, and M15A1 
which have no reticles (par. 64). 

h. Eyepiece Movement. Turn the eyepieces throughout the en- 
tire range of the diopter scale^i^yepieces must f unptijaL3vith- 

\ut undue irregularities, fr^/jf/lff&r looseness thipp 

range of the diopter scale. 

i. Stagger. Sighting through each eyepiece with a collimating 
telescope, obtain a sharp image of a distant target by rotating 
the eyepiece. Hold the binocular with the objective end on a sur- 
face plate. Place a straight-edge a< 


« i. 

w inl 


inch. 

j. Interpupillary Scale. See that the interpupillary distances 
between corresponding parts of the eyepieces as actually meas- 
ured check with the scale reading to within 1 mm. (par. 26h and 
63). 

k. Hinge Movement. The hinge movement should be firm and 
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smooth throughout the range of the interpupillary scale. It should 
be firm enough to prevent accidental movement during normal 
handling or use of the binocular. 

I. Coated Optical Elements. Binoculars which are processed 
through an Ordnance depot maintenance shop on a rebuild basis 
must have coated optics in accordance with TM 9-1501. A coating 
of a magnesium flu oride film on the refracting surfaces of lenses 
and prisms reduces*fcne amount of light reflected from the sur- 
faces and results in a corresponding increase in the amount of 
light transmitted through th e lenses. Reticlesar^not coated. 
To identify coated optical "eJH^ffits, hold the Tfttrament at an 
angle to a source of light. Observe the reflections from the ob- 
jective. If the reflection of light has a purplish or bluish tint, the 
optical elements are coated. Under certain conditions this tint 
may have the appearance of a dull film on the face of the lens. 
Instruments of late manufacture have a label attached which 
' warns of coated elements. Partial or complete removal of the 
coating does not make the element useless but reduces the %f- 
ficiency of the instrument. If scratches or partial removal develop, 
do not attempt to remove the scratch or the remainder of the 
coating. A partially coate(}tl|>ttdl^4ffIiifllt is still more eflicienf 
than an element with no coating. Refer to TM 9-1501. 

vt. Cementing of Optical Elements. Optical elements which 
have been cemented with a thermoplastic type cement, such as 
Canada Balsam, will not be used at the time of rebuild. Optica 
elements which have been cemented with various types of ther- 
mosetting cement at the time of manufacture, may be used if the 
elements have no apparent defects. When recementing operations 
on optical elements are required at the time of rebuild, the latest 

f (proved type of thermosetting optical cement will be used (ORD 
BNL K-1). Refer to TM 9-1501 for information on cementP 
lenses. 

n. Sealing. Check to see that the binoculars are sealed, where 
required in the rebuild procedure, with sealing compound for op- 
tical lenses and that exterior screw holes are filled with sealing 
and plugging cement. Refer to the applicable rebuild chapter 
(chs. 5 through 11). 

0, Condition of Finish. See that the paint is in good condition 
and neither chipped nor cracked. The diopter scales and their 
indexes must be clearly legible. The paint must afford protection 
against corrosion and the binocular must present an appearance 
similar to that of a new instrument. The vinylite body covering 
must not be damaged or blistered. Base metal should not be vis- 
ible on any portion of the binoculars requiring paint. The inspector 
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(2) 



must determine whether there are chips, scratches, blisters, or 
cracks which will require a complete repainting or whether the 
condition can be corrected by spot painting. 

p. Carrying Cases (figs. 1, 2, 4, 7, and 8). Check the carrying 
cases for mold, breaks, tears, loose stitching, rust, and defective 
snaps or buckles. 
q. Filter Ml. 

(1) Inspect filter Ml according to" 
paragrapl^BL- -*T««Mt— jpwi 

The fil^ wiMk oMHRPtR HtiuilRilkmu^ be removed 
and placed on the bottom of the carrying case M17 (fig. 
36) before placing the binocular in the case after the 
above inspection. 

The filter will be stored in the bottom of carrying case 
M17 when not in use. 

All carrying cases M17 which have been classified un- 
satisfactory as a result of inspection and tagging in ac- 
cordance with the now obsolete SB 9-91, but which pass 
inspection in all other respects will be considered as 
serviceable. 

These instructions do not apply when using carrying 
case M62 or M62A1, since there is ample room for the 
storing of the binocular with the filter attached. The 
following inspection procedure should be used; 
(a) Remove the filter Ml from the binocular. 
(6) Place the filter Ml in the bottom of the 
M17(fig. 36). 

Ordnance Shop Inspection of BC Telescope M65 

a. Vibration Test. Vibrate the BC telescope for 15 seconds on 
the universal vibration tester 17-T-5549-975 (figs. 18 &nc^s9f 
prior to other inspection operations. 

h. Condition of Oyi^ca^Ej^netds^^ieier to paragraph 30& 
which is also applicao^^W^^^^^^Scope. 

c. Definition of Field of View, and Proper Diopter Setting. 
Check to see that the diopter scale indexes indicate 0 within 
plus or minus 0.5 diopter when the images, at the center of the 
field, of a target 750 yards plus or minus 50 yards distant, are 
brought into sharp focus with the aid of a collimating telescope 
18-T-540-250 (fig. 14) focused at infinity. See that the images 
are sharp and clear at the center of the field. From this sharp 
focus the eyepiece must have 3 diopters movement in the plus 
and minus direction. 

d. Tilt of Image. Mount the telescope (fig. 190) so that its 
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spindle socket is in a true vertical position. Place collimating tele- 
scope 18-T-540-250 in holder 41-H-2374-125 and mount on sur- 
face gage 41-G-372. Sight through collimating telescope at a 
plumb line and erect the reticle. Slide the collimating telescope 
behind either eyepiece of the BC telescope and sight on the plumb 


68 



line. The image of the plumb line formed by either optical sys- 
tem must be parallel to the reticle of the collimating telescope 
within 2 mils as measured across the entire field of view and 
parallel to the other within 1 mil. 

e. Tilt of Reticle. With the telescope mounted as in d above, 
check that the center vertical reticle line is parallel to the image 
of a plumb line within 0.5 mil as measured across the entire field 
of view. 

/. Parallax. Place the instrument in a fixture and direct it at 
an object or target at a dista n c^ f 700 to 800 yards. Observe the 
target through the instrmHH^^mlPHlfe eye, alining a point or 
line on the target with a mark on the reticle. Observing through 
the instrument, shift the eye from side to side and up and down. 
Note whether the target reference point appears to shift with 
relation to the mark on the reticle. Then direct the instrument 
at an extremely distant target and repeat the eyeshift test fo 
parallax. ^^^^^^^ 

Collimation. CollimaHHHIHKients are prescribed in para 
graph 143. At the zero setting of the eyepieces and at any inter 
upillary setting between 58 and 72 mm, two parallel rays enter 
nJHie head prisms should be parallel on emerging from the Sye 
pieces within the following limits : 

(1) 2.0 minutes of true field in a vertical direction (0.6 mi 

(2) 3.3 minutes of true field in a horizontal direpio 
(1.0 mil). 

h. Eyepiece Movements. Refer to paragraph SOh. 

i. Eyepiece Stagger. Set the eyepieces to the same diopter 
'ng, and, by ^irfg^ straightedge across the eyepieces, see t 

er of the eyepieces extends beyond the other by more than 
diopter (approximately 1/32-inch). Follow the inspection i 
cated in paragraph 30i. 

j. Filters. Check to see that the filters are clean and free from 
cracks or breaks. Operate the filter knobs and make sure that 
the knob indication coincides with the filter actually in place 
in the telescope tubes. 

k. Interpupillary Movement and Scale. Operate the interpupil- 
lary movement throughout its r ange; th e movement must func- 
tion without undue irreguflfWBi^^lWRBh, or looseness. The inter- 
pupillary distance as measured by a scale laid between corresp 
ing parts of the eyepieces must be correct within 0.5 mm. 

I. Angle of Site Mechanism. Operate the angle of site mechan- 
ism throughout its range; the mechanism must function with- 
out undue irregularities, friction, or looseness. 

m. Angle of Site Error. Using procedure presented in para- 
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graph 147d, check to see that the error of any angle of site read- 
ing including backlash, does not exceed 2 mils. 

n. Backlash. Using procedure presented in paragraph 21h (2) , 
check to. see that backlash does not exceed 1 mil. 

0. Angle of Site Level. Mount the telescope (par. 144) so that 
the spindle socket is in a true vertical position, and adjust so 
that the optical line of sight is horizontal. In this position, the 
angle of site level bubble must be central with respect to the 
vial graduations when the angle of site index is opposite "3" of 
the angle of site scale and the angle of site micrometer set to 
read "0". The elevation and angle of site mechanisms can be 
checked for angular accuracy with the leveling fixture 41-F-2994 
(par. 17). In using the leveling fixture, the elevation movement 
is displaced vertically in known angular steps, and the associated 
angle of site level vial bubble is centered to obtain the elevation 
error. Refer to adjustments, paragraph 147. 
-p. Elevating Mechanism. With the telescope mounted on the 
pbSpndke of the special fixture (par. 138), check to see that the 
elevating mechanism functions throughout its range without un- 
^ due irregularities, friction, looseness, or chatter. If chatter exists^ 
Ma the movement, it must*t!l^^^6se the telescope to move vdrtJ^^ 
cally more than 4 mils. 

q. Plumb Travel. With the telescope mounted as .in the inspec 
ion for the angle of site level (par. 147) , the optical line of sighi 
must not deviate from a plumb line by more than 1 mil when the 
telescope is rotated through an angle of approximately 18° below 
to 18° above the horizontal line of sight (table V) . 

r. Reticle Illumination. Illuminate the reticle by means of in- 
strument light M28 or equivalent, and see that the reticle mark- 
ings are clearly defined when observed in a dark room. 

s. Plug Assemblies. See that the plug assemblies fit properly 
^er the telescope windows. 

t. Optical Coating. Telescopes which have been processed 
through an ordnance base mainten«^«^hop on a "rebuild" basis 
must have coated optics in accordance with TM 9-1501. This coat- 
ing is not mandatory for telesco pes be ing issued from depot stock 
(par. 300- dfl^ 
u; Cementing of Optical Elements. Refer to paragraph 30m. 
V. Lubrication. Refer to paragraphs 47 and 132 through 137. 
w. Sealing. Check to see that telescope is sealed, where re- 
quired, with sealing compound, for optical lenses and that exter- 
ior screw holes are filled with sealing and plugging cement (par. 
51). The compound and cement are listed in ORD 3 SNL K-1. 

X. Condition of Finish. See that the paint is in good condition 
and neither chipped nor cracked. All scales and indexes must be 
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clearly legible. The paint must aflford protection against corro- 
sion and the telescope must present an appearance similar to that 
of a new instrument. Base metal should not be visible on any por- 
tion of the BC telescope requiring paint. The inspector must de- 
termine whether there are chips, scratches, blisters, or cracks 
which will require a complete repainting o^ whether the condition 
can be corrected by spot painting. Instruments should be com- 
pletely and repainted at the time of°>JU^|pld by depot shops 
(TM 9-2851 and TM 9-1861). 

3: 
1 

v< 

tl 
1 
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32. Ordnance Shop Inspection of Telescc 
Tripod M 1 7 and Equipment 

Circular Level. Adjust the mount so that the telescope 
ting spindle is in a true vertical position and check to see 
level bubble is centered within the limits of the etched 

ircle. 

b. Movements. Refer to paragraph 27d. 
mrM. Horizontal Travel. Set the spindle of the mount 
vertical position and install a BC telescope on it. Superimpose 
the center of the reticle ona reference polait or target. Rotate 
he mount by means of tlinfelnnith worm to any position in S6(l 
and bring the optical line of sight back to the target by means 
of an azimuth testing fixture 41-F-2995 or 7691596 (fig. 23 and 
par. 11). The line of sight of the telescope must not deviate u~ 
or down from a point on a vertical line of the target b|" " 
han 1.5 mils. Repeat this test using the orienting worm. 

d. Lift. Center a horizontal line of the BC telescope reticle on 
a horizontal line of the target with the mount spindle approxi- 
mately vertical. Move the telescope horizontally by means of the , 
azimuth knob, then reverse the movement. The reticle line mustj 

^l^lfbe displaced from the horizontal line of the target by more 
than 0.5 mil. Repeat this test using the orienting worm. 

e. Circular Error. The circular error in the azimuth mechan- 
ism must not exceed ^S^HIIPVMIMMIP'backlash, when checked 
against a calibrated azimuth testing fixture 41-F-2995 (fig. 25) or 
7691596 (fig. 27) at any point on the azimuth circle. 

/. Backlash. Backlash in the azimuth or orienting mechanism 
, V^piust not exceed 1 mil (par. 27h(2)). 

g. Azimuth Scale and Micrometer Dial. See that the zero grad- 
uation of the azimuth micrometer is opposite its index, when the 
azimuth scale index is opposite any graduation of the azimuth 
scale. 

h. Painting. Check the paint of the mount as indicated for the 
BC telescope in paragraph Six. 
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i. Mount Cover (fig. 7). See that the metal cover of the tele- 
scope mount is not damaged in any way that will prevent the 
cover from fitting properly on the tripod M17 when the mount 
is attached. The straps will be free from mold, breaks, tears, 
loose stitching, or defective buckles. 

j. Tripods MIO and M17 and Telescope Adapter MUU (fig. 7). 
Inspect these items as indicated in paragraph 214. 

k. Instrument Ldght M28. Inspect the instrument light M28 
as described in paragraph 27i. 

i. Packing Chest M39 and Carrying Case MU5 (fig. 7). See that 
all leather, wood, felt, and metal components are free from mold, 
breaks, tears, rust, defective lid clamps, or broken handles. Make 
sure that t he packing chest is not damaged in any way that will 
rea^lHHke telescope from being securely supported in t1|||^ 
proper position. Similarly inspect the carrying case M45 for tri- 
pod MIO and adapter M14. 


General 


ion IV. 



KATION INSPECTI 



a. Inspection for outward appearance of the binoculars, BC 
telescope, mount, and equipment is of importance as well is 
mechanical condition. 

b. Where any doubt exists as to the utility of an assembhr 
cR olKe binoculal's, BC telescope, and equipment, that asseml^ 
or the materiel must be replaced by a truly serviceable item. 
Equipment, when inspected, must appr oach ne w equipment 
slSwalds of op^^tiCB^and appearance, andfRPWorkmanship ani 

of the end product must reflect the highest standards 
'able. To assure that all items, insofar as practicable, poi 
sess original appearance, it is d esirjad that itep s normally paint 
b^||li^nted if the painted sur|(|HMHBHH^ damage. ^ 




34. Inspection 

a. The specifications, standards, and operations intended as a 
guide to insure satisfactory performance and acceptability of the 
materiel covered in this manual are||&Jc JJo ws : 

) Refer to the technicai iropections prescribed in para- 
graphs 22 through 32. In addition, particular attentioiT 
should be given to the sealing and moisture proofing 
of the materiel. 
(2) The inspector should be familiar with the section on op- 
erations under unusual conditions in the operator's man- 
ual TM 9-575. 
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(3) Fungus proofing of the BC telescope M65, if required, 
should be checked. Refer to paragraph 137. 
b. Make sure that MWO ORD F210-W1, MWO ORD F210-W2, 
and MWO ORD F238-W1 have been accomplished. See paragraph 
25g. 
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CHAPTER 4 


TROUBLE SHOOTING 




Trouble shooting is a systematic isolation of defective compo- 
Ints by means of symptoms, tests for determining the defective 
components, and includes remedies. The tests and remedies pro- 
vided herein are governed by the scope of the level of ordnance 
^Inaintenance. 


36. Procedure 


Specific troubles likely to be encountered in inspecting and test- 
ing the binoculars and BC telescope are listed in the first column 
of table IV or table V. The probable cause of the difficulty is 
given in the second column, and the corrective action to be taken, 
with references to the pertinent paragraphs of the rebuilt chap- 
flKven in the third column. 

Table IV. Trouble Shooting — Binoculars 



Malfunction 

Probable causes 

Corrective action T^f^ ■ 

Binding in the eyepiece 
movement. 

Wrong lubricant 

Disassemble, clean, and lub- 
ricate (pars. 47 and 48) 
threads of eyepiece assem- 
bly. 

Clean. Lubricate threads 
with approved grease (par. 
47). 

Rough movement of hinge. 

Burrs on hinge pin or 
washers. 

Disassemble and remove 
burrs from washers with 
a fine oilstone; remove 
burrs from the hinge pin 
by lapping together (pars. 
48 and 4d). 
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TABLE IV. Trouble Shooting — Binoculars — Continued 


Malfunction 


Improper shimming or 



Diopter scale more than 
0.25 diopter off zero 
when tested as described 
in par. 30c. 
Parallax and improper di- 
h opJfUliiByement. 



Ck>llimation error excessive 
or double vision evident. 


Probable causes 


Improper lubrication and 
adjustment of tension.. 


Diopter scale improperly 
located. 


Image formed by objec- 
tive too close or too 
far from focal plane of 
eyepiece. 

Image formed by objec- 
tive too close or too far 
from focal plane of eye- 
piece. 

Improper matching of 
optical elements. 

Porro prisms not set at 
90° angle in relation to 
one another. 

Impiroper reticle position- 
ing. 

Defective optical ele- 
ments; incorrect as- 


or eiBiMiWliiKiiiiweerDe- 

tween the reticle and 
the eye of the observer. 

Causes for poor definition 
of the reticle apply. 
However, only those 
optical elements form- 
ing the image are re- 
sponsible for the poor 
definition. 

Optical axes not parallel 
to true hinge axis at 
some interpupillary set- 
ting. 


Corrective action 


Disassemble hinge assembly, 
lubricate (par. 47), re- 
assemble, and adjust the 
hinge pin screws for the 
correct tension (par. 58o), 

— fgsajtwT~intgfpHptttary 
scale (par. 63). 

Disassemble hinge, clean all 
parts, reassemble, and lub- 
ricate (par. 47), if neces- 
sary, installing additional 
washers to take up all end 
play. Adjust hinge for 
correct tension (par. 58o). 

Adjust diopter scale (par. 59 
or 81 for binocular M8). 


Adjust objective assembly 
(par. 61, 72, or 105 as 
applicable) and correct 

smbly of optical 
™ents. \ 
Adjust position of ob]|cti| 
(par. 62). ReohecE 
parallax and proper di- 
opter movement (pars. 30i 
and 62). 
Refer to paragraph 62. 


Adjust porro pi 
40 and 586) 



Adjust reticle (par. 64). 

Perform a thorough inspec- 
tion of elements and cor- 
rect assembly. 


Perform a thorough inspec- 
tion of elements and cor- 


CoUimate binocular (par. 65). 
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Table V. Trouble Shooting — BC Telescope MSB and Equipment 


Malfunction 


Tripod legs warped. 
Loose tripod shoes. 


Tripod leg hinge fails to 
support leg in horizontal 



position. 


Circular level vial bubble 
larger than index circle. 
"^Circular level vial bubble 
does not stay within in- 
dex when mount is ro- 


e t|Hiyiorizontal trav- 
l^B to paragraph 

m 

k type horizontal trav- 
l^efer to paragraph 


Diagonal type vertical 
travel. 


Probable causes 


Improper adjustment of 
clamping screw. 


Defective vial . 


Improper adjustment of 
circular level vial. 


Burrs on icariniE^ surfaces 
whei% wi^lslimuth 
housing and the orient- 
ing housing bear on the 
worm gear and the in- 
ternal surfaces where 
they bear on each oth- 
er. 

Play between azimuth 
housing and orienting 
housing. 


Corrective action 


Replace legs (pars. 129 and 
134). 

Apply heat and resweat shoe 
to leg; drill a new hole and 
install a straight pin (par. 
1346). 

Back off the safety nut 
(clamping lever locking 
nut) and, using the ad- 
justing lever as a wrench, 
rotate the clamping screw 
until the hinge assembly 
will support the leg. Tight- 
en the safety nut (fig. 198). 

Replace circular level vial 
(pars. 128 and 133). 

Adjust the level vial by 
means of the adjusti 
screws (par. 148) 


ou^^Bn- 


Disassemble the mo< 
pletely (par. 128) 
move the burrs with a fine 
India stone. Reassemble 
(par. 133) mount and test 
(pars. 146 and 148). Refer 
to par. 122 for main^ 
nance of worm 


Remove the mount flB^he 
tripod and remove the 
saucer-shaped clamp; re- 
move two headless staking 
screws and adjust play be- 
tween the housings by 
tightening the round steel 
nut. Countersink the hous- 
ig for staking screws and 
assemble the mount (par. 
133). 

Replace or refit the locating 
bushing (pars. 1272 and 
132to). 

Replace or straighten the 
upper vertical spindle 
(pars. 128 and 133) and 
secure with a taper pin. 


Bent oi^WiWEreaded 

locating bushing of BC 
telescope M65. 
Bent upper vertical spin- 
dle of mount M48. 
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TABLE V. Trouble Shooting — BC Telescope M66 and Equipment — Continued 


Malfunction 


Backlash in mount orient- 
ing mechanism. 



Drag in azimuth or orient- 
ing mechanism in inter- 
pupillary movement in 
gle of site mechanism 
in elevating mecha- 


Locating bushing does not 
mate securely with 
mount. 


Probable causes 


Improper spring tension. 


End play between ori^n 
ing worm and ball &fi 


Corrective action 



Improper mesh between 
worm and worm gear. 


End play between azi- 
muth worm and ball 
cap. 

Improper lubrication or 
dirty bearing surfaces. 

Ball cap too tight; stak- 
ing screws too tight on 
ball cap and socket. 

Too much spring pressure 
or damaged parts. 


Burrs on bearing surfaces. 


Improper fit or assembly 
of latch A316659, plug 
A316660, and spring 
A316661. 

Locating bushing is not 
securely fastened to 
elevating worm gear. 


Increase the tension on the 
flat spring A46528 or shim 
the plunger located under 
spring retaining cover (in- 
tegral name plate) (pars. 
128 and 133). 
TighteqLjthe orienting worm 
cap (pars. 133 and 
l^^^k^fer to paragraph 

Increase tension on the com- 
pression spring by tighten- 
ing the slotted plug located 
near the azimuth microm- 
eter (pars. 128, 133, and 

Tighten wWra.ll cap located 
beneath the azimuth knob 
(pars. 128, 133, and 146c). 

Disassemble, clean, and 
properly lubricate (pars. 
46, 47, 128, and 133). 

Loosen ball c^^^^ sc 
(pars. 122 affl^Me). 

Adjust the spring pressure 
(par. 146c (2)); disassem- 
ble and replace damaged 
parts (pars. 128 and 133). 

Disassemble mount (par. 128) 
and remove burrs with a 
fine file or India stp 
(pars. 48 and 122). A 
ble (par. 133). 

Stone the mating surfalces 
with a fine india stone un- 
til proper fit is obtained. 
Refer to paragraph 132»i. 

Remove the two taper pins 
(par. 127) which secure the 
locating bushing to the 
Worm gear; ream the holes 
and refit the taper pins 
(par. 132m);^^^^^_ 


234418 O- 
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TABLE V. Trouble Shooting — BC Telescope MSB' and Equipment — Continued 


Malfunction 


Backlash in elevation. 


Backlash in angle of site 
mechanism exceeds one 
irregularities, fric- 
iiWH, or looseness in 
movement (par. 27k). 


InterpumU^y^ale move- 
ment H^^HP 12 milli- 
meter (pmTzta). 

Interpupillary scale read- 
ing incorrect (par. 27 h). 


Probable causes 


Improper mesh of elevat- 
ing worm and worm 
gear. 



Corrective action 


End play between elevate 
ing worm and ball cap. 

Defective worm gear 

Stop rings not positioned 
properly. 

High spots at extremities 
of worm gear. 


Ball cap too tight. 


Improper mesh of worm 
and worm gear. 

Improper mesh of angle 
of site worm and worm 
gear. 


End play between angle 
of site worm and ball 
cap. 

Improper positioning of 
stop rings. 


Impro] 



Tighten the adjusting plug 
located at the top of the 
right housing, thus in- 
creasing the pressure on 
the ijcnnpression spring*' 
which in turn increases 
on the plunger, 
paragraph 122i. 
Tighten ball cap located be- 
neath the elevation knob. 
Refer to paragraph 122t. 
Replace worm gear (pai 

128 and 133). 
Check the position of the 
elevating worm stop rings 
(pars. 127 and 132w). 
Lap the elevating worm and 
gear together (par. 122), 
until extremities are worn 
down to match the w( 
at the center. 
Loosen ball cap under ai 
of site micrometer (pars. 
122i and 147). 
Lap worm and worm gear 
together (pars. 48 and 49, 
122^). 

Tighten plug beneath tl 
angle of site worm 
creasing the pressi 
the spring and pIOllgeT 
(pars. 122 and 1476). 

Tighten the angle of site 
ball cap which is located 
beneath the angle of site 
micrometer (par. 1476). 

Disassemble the interpupil- 
lary screw assembly and 
reassemble properljc^piLrs. 
127 and 1326). ^ 

Set the interpupillary dis- 
tance at 2.52 inches and 
loosen the two screws se- 
curing the interpupillary 
scale to the housing and 
aline the 64-mm mark with 
the index (par. 142). 
Tighten the two screws. 


78 


TABLE V. Trouble Shooting — BC Telescope M6S and Equipment — Continued 


Malfunction 


Binding in the eyepiece 
movement. 


Probable causes 



Ptga llax and improper di- 
■ movement. 



Diopter scale more than 
0.5 diopters off zero 
when tested aa described 
in paragraph 31c. 



CoUimation error exces- 
sive or double vision 
present. 

Tilt of field of view 


Dirty or burred thread . 


Wrong lubricant. 


^cdMMbti^l 

sembly and positioning 
of elements located be- 
tween the reticle and 
the eye of the observer; 
improper adjustment 
of diopter scale. 
Causes for poor reticle 
definition apply. How- 
ever, only those optical 
elements forming the 
image are responsible 
for the poor definition. 
Imiage formed by objec- 
tive too close or too 
far from focal plane of 
eyepiece. 
Image formed by objec- 
tive too close or too far 
from focal plane of eye- 
piece. 

Improper matching and 
positioning of optical 
elements. 
Diopt CTjK afe^nproperly 
local 


Corrective action 



Optical axes not parallel 
to geometric axes at 
some int«rpupillary set- 
ting. 

Improper adjustment of 

90° prisms. 
Porro prisms not set at 

90° angle in relation to 

each other. 


Disassemble, clean, and lub- 
ricate (pars. 46 and 47) 
threads of eyepiece assem- 
bly. Remove burrs (pars. 
48 and 49). 
Lubricate threads with ap- 
proved grease (par. 47). 

trough inspec- 
ot as^nts and cor- 
ly (par. 139). 



tion of elements and cor- 
rect assembly; adjust tfeg. 
position of the ol 
cell (par. 139) 

Refer to paragraph 31/. Ad- 
just objective assembly 
(par. 139) 



Adjust position of objective 
(par. 139). Recheck for 
parallax and proper diop- 
ter movement. 

Refer to paragraphs 30i 
and 141. 

Adjust diopter scale 
139). 

Slightly loosen the four ret- 
icle positioning screws, re- 
move the plug in the hous- 
ing, and with a scriber, 
rotate the reticle all the 
desired amount (par. 144). 
Install the plug and tight- 
en the positioning screws. 
Also refer to paragraph 31c 
and A. 

CoUimate BC telescope (par. 
143). 


Replace erecting prism as- 
sembly. 

Replace erecting prism as- 
sembly. 
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CHAPTER 5 


tEBUILD OF BINOCULAR M3 


GENERAL MAINTENANCE 



a. Information and instructions herein are supplementary 
instructions for the using organization contained in TM 9-575. 

J b^This chapter contains general and specific maintenance inj 
■ft^uOTons for the repair and rebuild of each major component oi 
the binocular M3. In the following sections, specific adjustments, 
\iY, and rebuild procedures are described. Each major compo- 
is restored to a serviceable condition by disassembling it! 
assemblies and subassemblies, by inspecting, by replacing parts! 
' using necessary machining operations followed by reassembly, 
and adjustment, and final inspection. 

dttbtant care should be exercised to see that the in-process 
inspection during repair and rebuild is properly performed since 
final acceptance of the assembled item depends largely upon the 
care exercised in process. 

38. Handling of Disassembled Parfs 

a. A parts tray or suitable receptacle should be provided so 
that parts, as removed, can be placed in their respective positions 
in relation to the assembled instrument. Always keep the relative 
position of parts until the instrument is completely assembled. 
This is especially important where there is a possibility of a 
different man assembling thfe unit. 

b. The instrument repair kit 41— K-96 contains several plastic 
parts boxes which are used for segregating small parts-during 
disassembly. Small plywood trays can also be constructed for this 
purpose. As a makeshift, a number of small cardboard boxes will 
serve. Whatever the equipment used, small parts must be kept 
separated and in order, so that reassembly can be performed with 
the least possible confusion. 
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c. As parts are removed, they should be placed in logical order 
in the trays provided. Large assemblies should be kept on the 
work bench and carefully placed so as to prevent loss or breakage. 
After cleaning and inspection, optical elements should be wrapped 
in lens tissue and marked for identification. Mechanical parts and 
housings should be cleaned, inspected, and lubricated if further 
maintenance is unnecessary. All optical elements should be cleaned 
again prior to reassembly. If parts are to remain disassembled 
for any length of time , protect them with a bench cover. 

d. Always bd^uiS^b wrap optical fel^tefts thoroughly after 
they are marked. Store them in a safe position in a cool, dry 
place to protect them from damage. Mechanical parts must be 
marked for clear identification and carefully stored to prevent 
damage. If they are to be stored for a few days before reassembly, 
the old grease should not be removed, as a perfectly clean metal 
part will soon become corroded. Be sure to identify each part or 
group of parts with the instrument of which it is a comf" 



39. Marking of Metal Components 

The metal components of the binoculars should be marked as 
the instrument is disassembled in order to simplify accurate re- 
assembly. The alinement of such marks permits the instrument 
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Figure S9. Lens marking system. 
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repairman to replace mating parts in their original relationship 
to each other, thus greatly facilitating reassembly and adjust- 
ment. In some instances, original assembly by the manufacturer 
is done with special jigs and fixtures not available to the repair- 
man. In these cases, proper marking of mating parts may be the 
only way that proper and satisfactory reassembly can ever be 
accomplished. Use a scriber and, if possible, a steel rule or straight 
edge to mark the mating parts. Make the marks small but legible, 
and as simple as possi ble. Ne ver scribe markson threads or bear- 
ing surfaces. ^^*|l> ^ f^^^b 

rumenik^ 


n 


a. General. The marking of optical elements in an instrument 
as a threefold purpose. It aids in the reassembly of an 

ment by indicating the original position of each element 
lation to other elements. If it is necessary to remove the cement 
from compound lenses, a mark of some nature on the edge of 
the lens aids in recementing the lens in its proper relationship to 
the mating parts (TM 9-1501). It enables the repairman to indi- 
cate the properties or characteristics of an element. The mark- 
ing of these elements, whatever the purpose, should be uniform 
throughout all shops to insure recognition by any instrumei^ 
repairman. 1 

b. Lenses. The prime purpose for marking lenses upon dish' 
assembly is to establish a guide by means of which the lenses can 
be reassembled in their proper relative positions. This mark 
should consist of & "V", inscribed on the unpolished surface (edge) 
across all thcrliefflBnSs^ a compound lens (fig. 39). The point 
of the "V" should be directed toward the objective end of the 
instrument. All lenses of an instrument will be marked in this 
manner, thereby eliminating the possibility of assembling lenses 
incorrectly. The marking can be done with an indelible pencil. In 
addition, the lenses will be numbered to indicate the sequence in 
which they are placed in the instrument. For example, eyelenses 
should be marked "1," field lenses "2," etc. The numbering sys- 
tem aids in preventing improper placement of the lenses which 
are similar in appearance and easily mistaken for each other. The 
field lens of the binocular eyepiece assembly has a very thin 
edge which is difficult to mark. In such cases, it is necessary to 
note when disassembling the instrument whether the side of 
greater curvature faces the objective lens or the eyelens; then 
reassemble accordingly. 

c. Prisms. All markings on prisms are placed on the unpolished 
surfaces. Each prism should be marked to indicate whether it was 
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located in the right or left telescope. Identify such location by 
placing an "R" or "L" on each prism (fig. 40) . Immediately after 
the "R" or "L," mark the "E" or "O." The "E" indicates that 
the prism is first in the light path of the eyepiece, whereas the 
"O" specifies that the prism is first in the light path of the ob- 
jective lens. A prism marked "LE" thus belongs in the left tele- 
scope and is first in the light path of the eyepiece. As it is nec- 
essary to prevent the prisms from being reassembled in a re- 
versed position, an arrow should be marjj^ed. pointing toward the 
closed end q£ Jhg pri^m assembly (fig 



4 1 . Removal of Set screws 

a. General. The positioning of mechanical components 
^ll^ ^^l^^ently accomplished by the use of setscrews. Disassembly of 

components without removing these setscrews is probably the 
greatest cause of damage to fire control instruments during the 
inspection or repair process. Many setscrews are concealed with 
sealing compound and paint. 

b. Removal of Und amag ed Setscre ws. A sharpened piece of 
hard wood, brass wire, fff^BlflWrSols for locating and digging 
out setscrews. Do not use the jewelers' screw driver for digging 
out sealing compound as this action may damage both the screw 
driver blade and the threads in the screw hole. When the head 
of the screw can be seen, insert a screw driver of the proper size 
and remove the screw. After unscrewing, pick out the screw with 
tweezers. 
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Caution: If the screw will not back out when normal pres- 
sure is applied with the screw driver, do not force it. It may have 
been sealed in place with shellac or another fixing agent. If so, 
apply a few drops of alcohol to the screw head and allow it to soak 
for a few minutes. Again insert the screw driver and exert a 
slight back and forth pressure. Repeat this process until the 
screw can be removed by normal pressure. 

c. Removal of Damaged Setscretv. If the slot of a setscrew 
below the surface is damaged, the best method, usually is to 
drill out the screw with its own tap drill and retap the threads 
If this is to be done, set up thaJftKHIt^he drilled in a firm 
sition on the drill press, with the drill parallel to the setscrew, 
and carefully drill out the screw. If the screw is not too^smalL 
it may be possible to drill a small hole in it and remove iH^imim 
a screw extractor. If the setscrew is near the surface, it may be 
possible to slot it sufficiently with a "graver" or a screwhegd 
file, thus saving time that would be spent in drilling and tappi 
A screw that can be turned but which does not back out indi- 
cates a stripped thread condition. It may be possible to back out 
the screw if the parts held toother by the screw can be turng^ 
enough to put a slight stress np^jjj^ screw, thus allowing tl 
threads still undamaged to engage and enabling the repair] 
ork the screw out of the hole. 



el||H||||Ppliiiitiing Rings and Cells 

a. Retaining rings may be sealed with shellac or sealing com- 
pound, or may be held with a setscrew. The application of alcohol 
to the shellac holding a retaining ring may be suflicient to soXn 
the shellac and permit the removal of the ring. In obstinate cases, 
however, when the alcohol will not penetrate sufficiently, the 
flame of a small gasoline or alcohol blow torch applied to the outer 
diameter of the cell, in the area of the retaining ring, will b 
or singe the shellac enough to allow removal of the ring 

b. In the case of objectives where the sealing compound is us- 
ually heavily applied, the exMh^MMawnd should be removed 
by picking or scraping without dam^^Hfehe thread. Threads 
protruding beyond the retainingringjipMr be cleaned with the 
correct thread chaser. Dry cleaninS^soivent or volatile mineral 
spirits should then be applied to the thread to permit softening 
of the compound which has penetrated under the retaining ring. 
The ring may then be removed. If not, the application of heat by 
hot plate 17-H-7875 (fig. 16) or flame will soften the compound 
and permit removal of the ring. This should only be used after 
previous methods have been tried, as it may damage the paint. 



84 


c. Setscrew holes are usually spotted into the retaining ring. 
After removing the screw (par. 41), clean the hole with a tap 
and syringe. The ring can then be moved easily. If the hole has 
not been spotted into the ring, however, and the setscrew has 
been pressed on the threads, the threads may have become dam- 
aged thus preventing the removal of the retaining ring. In this 
case, select the proper tap drill for the size tap used to thread 
the hole, and spot the hole to the depth of the thread in the rer 
taining ring. It should tiien be possibl^toremove the ring easily 
without furth^tffi^yjjjLth^e^ 41. 

cified in the drawing for the particular instrument. There may 
be mo re setscrews than are required, or the screws may be in 
j0SKf^t positions than those indicated on the drawing. In all 
cases, it is best to examine thoroughly the area of the retaining 
ring before attempting its removal. A punch mark may s take t he 
retaining ring to the tube or cell. This should be spott^rfHii a 
imall drill to the depth of the impression. 

e. If the ring has been jammed beyond the point where it may 
be removed in the proper manner, it must then be cut from the 
cell or tube. A thin, sIlttloulFgle chisel should be used to make 
three cuts, equidistant from each other, in the retaining ring to 
the depth of the thread in the cell or tube. C are sh ould be taken 
to hit the chisel properly and with the rf^ll^^^Sfct so as not 
damage the optical elements, the tube, or the cell. If it is pos 
sible to drill the ring, it may assist in making the cuts. Aft 
cfKting, the pieces of the ring can be removed by prying th 
loose from the threads of the cell or tube. Before reassembly is 
attempted, the thread o^he cel^^ube must be repaired with 
the proper thread chaslS^Be^^^Plietaining ring fitted. 

The cells or tubes conHHRPin the binoculars are usually 
held by a retaining ring, and, after the ring is removed, they 
should slide out. If th ey do not, inve rt the instrument and tap 
it'^ghtly in the area of^MdlPff^SSil with a rapping stick. The 
tube or cell should then drop. If additional pressure is required, 
it should then be applu|t^ith a wooden dowel stick behind the 
Care shQ^fhfifai^^nQt to denLihe instmment, 
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ment the same as retaining rings. These should be removed in 
the same manner as described previously for removal of retaining 
rings. However, the cells or tubes, being heavier and containing 
optical elements, cannot be cut from the instrument as were the 
retaining rings unless the optical elements are sacrificed to save 
the body of the instrument, which is usually not replaceable. 
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h. Dents, bent or broken parts, and damage to tubes, sepa- 
rators, and diaphragms should be repaired whenever possible. 
Parts should be replaced only when their use would impair the 
functioning of the instrument. Dented tubes may be repaired 
by using a mandrel of solid stock with an outside diameter slightly 
less than the inside diameter of the tube. The mandrel is inserted 
in the tube to the damaged section. The mandrel is then clainped 
in a vise and the tube is tapped with a soft mallet until the dent 
is pressed out and the tube returns to its proper shape. 

43. RemoMlff^l^Pl&iSs^P''^^ % 



To isdmSifcilsBr^om cells with threaded i^miMral^hiovfP 

the retaining ring setscrews, fit the proper size tubular wrench 
to the retaining ring and proceed to loosen the ring. When the 
ring has made one revolution, turn the cell over and tap gently 
to allow the lens to drop onto the retaining ring. Maintain this 
inverted position while removing the ring ; the lens will drop down 
evenly as the ring is removed. This will prevent cocking of the 
lens in the cell and subsequent fracturing or chipping of the 
lens. If the lens is sealed with sealing compound, heat the cell 
with hot plate 17-H-7875 (fig. 16) and proceed as described above. 
If gravity is insufficient to release the sealed lens, back off ^fk 
retaining ring several turns. Place the cell upon clean paper and, 
utilizing several folds of lens tissue to prevent smudging, apply 
finger pressure to the top lens until the seal is broken. Finish iHe 
removal as described previously. 

Caution: Heat the cell only enough to soften the sealing 
^compound. If h^tetf^o much, the cement between the optical 
[elements may be damaged or the lens may crack. If the lens 
should bind in the cell while the ring is being removed, screw the 
ring back until the lens is straightened ; then proceed as previous- 
ly described. 

An improvised lens or reticle holder (par. 19) (figs. 32 and 33) 
with suitable collet slots may be conveniently used for removing 
elements. 


44. Cementing Compound Optical Elements 

oceduroa. 


45. Coated Optical Elements 

Uncoated elements of instruments of early manufacture 
should be coated at the time of rebuild in accordance with. TM 
9-1501. Refer to paragraph 30J. 
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46. Cleaning 

a. Metal Parts. Remove all optical elements, if any, from the 
part to be cleaned, then immerse it in dry-cleaning solvent or 
volatile mineral spirits, and clean with a stiff-bristled brush of 
suitable size. Remove the part from the dry-cleaning solvent or 
volatile mineral spirits, dry thoroughly, and replace as soon as 
practicable. Parts that have been cleaned should not be left un- 
protected and exposed to oxidation or accumulation of dust and 
dirt. Lubricate^ part with th e proper protective compound be- 
fore insMfVftrjillti ^k^SkmtKKlk^r. 47) . I^JC^|^l||breniembered 
that dry-cleaning solvent and volatile mineral spirits are inflam- 
naable and applicable precautions should be observed while using 
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tdri^ Elements. To clean an optical eHBgt,^ 

loose dust with a camel's-hair brush or by blowinj 

syringe (fig. 41). 

Note. Do not blow dust off the surfaces of prisms when assembled to the prism 
shelf assembly. To do so may result in the dust becoming lodged on an inaccessi- 
bleoptical surface. The dust should preferably be removed by means of a vacuum 
iHkp (fig. 42) or a 8uctic||r^|lb»J|^th suitable nozzle. 

Then, soak the element for a short time in a pan of liquid lens 
cleaning detergent. Wash it gently, while submerged, with a piece 
of clean celanese cloth. Rinse in warm distilled water. Remove 
the element from the water and spray it wifkNi!! 
acetone will remove the water and then evaporate without leav- 
.^^^kn. // the element is cemented, the immersion process 
is^^^Pucme cannot be used. The liquids must be applied to 
b ^IHp of the element with a brush, taking care not to al- 
low them to come into contact with the cemented edges of the 
lens. Inspect the surface carefully to determine whether it is 
sufficiently clean. Repetition of the process may be necessary be- 
fore a perfectly clean surface is attained. Lenses may also be 
cleaned with ethyl alcohol. Apply with lens tissue on a suitable 
applicator (fig. 43) . Dry with f resh lens tissue. Hold prisms with 
a suitable prism holder (fig. 34|lMll) not soak cemented elements ; 
avoid getting alcohol on the edges of such elements. More care 
must be taken in cleaning coated optical elements than in clean- 
ing ordinary clear optics. Lens cleaning liquid soap should be used 
to clean coated elements. Care should be exercised in cleaning 
since excessive rubbing will remove the coating. Soft coatings of 
early manufacture will endure only one or two cleanings. Refer 
to paragraph 30L 
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gure 43. Cleaning lens mounted in improvised holder. 


47. Lubrication 


a. Lubricate the eyepieces and hinge movement with instru 
ents ¥rcmt grease 14-G-611-10 (1-lb can), 14-G-611-5 


-oz tube) . Use of incorrect grease for lubrication of the fQ^^lll^ 
"movements of the eyepiece will result in failure of the eyepiece 
movements to remain stationary during usage after focusing or 
0tjiie bleeding of the lubricant into the interior of the instru- 
ment. 

b. Where difficulty arises during assembly of parts without 
the use of any lubricant, some form of assembly lubrication is 
considered necessary. Prime factors to be considered under as- 
sembly of optical parts are as follows: 

*nce of dirt resulting from the im||B(Hfccleaning 

metallic parts, improper shop storage and handling prac- 
tices, and dirty surroundings during assembly. 

(2) Generation of dirt, foreign material, and metallic chips 
resulting from threading components into each other or 
from assembly of pilot diameters and close fitting parts. 
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(3) Detrimental effects resulting from improper use or mis- 
application of grease, such as formation of liquid con- 
densate on optical elements. 

c. It is permissible under assembly to grease the internal metal 
components with an extremely light film of instrument lubricat- 
ing grease where required except on lens seats. Greasing should 
apply to such parts as threaded lens cells, pilot diameters, etc. 
The objective is to attain an extremely light film of grease suf- 
ficient merely to seal the metallic pores, and that the grease 
is to be lightly applied and the^r^oved by rubbing vigorously 
with a clean lint^free cloth. 

Caution: In no case will the grease be applied to any optical 
element seat or to those surfaces of a retaining ring that will 
contact an optical element. 


1^ Movable components of the instrumeflHHHHRflHIHHHfct 

and precisely. Small burrs can be removed with the aid of a knife- 
edge oilstone. Care must be obse^ed when honing a burr from 
the crest or side of a threioKwfellow the contour of the ma- 
chined surface, bringing the stone into contact only with the sur- 
face of the burr. Short, light strokes should be used. If the burr 
arge enough to warrant its use, a jeweler's file can be used to 
reduce its proportions until it is practicable to finish the opera- 
s by honing. After the process has been satisfactorily com- 
d, clean the part thoroughly, taking care to remove all^ 
tides of metal and abrasive, lubricate, and install the 
in the assembly. 
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iL4lMLcippinc| Mafing Parts Together 

threads or other 
in with a lapping compound made of powdered pumice and oil. 
Wash the parts with dry-cleaning solvent or volatile mineral spirits 
thoroughly after this opera^HHHmpve all of the pumice, and 
lubricate with approved lubricant (par. 47) . 


50. Installing Optical Elements 

a. Hold the retaining ring in a horizontal position and place all 
the components of the optical assembly in their respective po- 
sitions on the retaining ring. Slide cell down over components and 
screw in retaining ring. Secure ring with headless screw. In some 
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instruments, it may be necessary to install components individual- 
ly. In this case, cover the end of the finger with lens tissue paper, 
place the optical element on the paper, and slide cell over optical 
element and finger. Be sure that the optical element is firmly 
seated against the shoulder of the cell, then carefully tip the 
cell over and install the retaining ring, securing with headless 
screw. 

b. In general, repairmen are inclined to tighten retaining rings 
for optical parts too tightly, thus distorting the optical elements 
within the assembly. Do not attempt to hold an assembly in po- 
sition by tightening any retaining ring beyond the point where it 
should finally rest. If the definition of an instrument has deteri- 
orated since its repair, it is probable that a retaining ring is too 
^^((G|fct or an optical element is not in its proper position (par. 36) . 

5 1 . Sealing and Cementing 

a. General. The purpose of sealing optical instruments is to 
revent the entrance of foreign matter into the optical or me- 
chanical system of the instrument, such as water, moisture, dust 
fungus, or mold. These corrode parts, obscure the optical path 
JBl interfere with operation of mechanical parts. External opi 
cal elements, cells, joints, and screw heads must be sealed air- 
tight and water-tight in order to provide protection for all in- 
IRtal optical elements and, at the same time, must be fairly 
easy to disassemble. It is, therefore, necessary that the sealing 
compound be removable under conditions that are not injurio 
to the co mponents of the instrument. In addition to ^e co 
o VHPM^d below, paint also acts as a sealing 
6. Sealing and Cementing Materials. 

^ (1) Optical lens sealing compound is for sealingf all evdgpses 
and objective lenses within their cells, andiillM^Jnig 
between metal parts such as binocular body covers and 
body, binocj|L^olM|^^^elds, and eyepieces of bin- 
oculars. ReJ^^ro^^^^Wli K-1 for requisitioning in- 
formation on sealing and cementing materials. 

(2) Plugging or sealing cement is for sealing all set screw 
holes over countersunk fillister-head screws, and for seal- 
ing closed holes where hiding or filling is necessary. 

( 3 ) Instrument lubricating grease is a lubrication agent 
(par. 47) . 

(4) Orange shellac varnish is for cementing screws, cells, and 

other metal parts in place. 

(5) Synthetic rubber is for cementing prisms to prism 
shelves. 
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Sealing Procedures. 

(1) Lenses. All external lenses, such as eyelenses and ob- 
jective lenses of binoculars, must be sealed with sealing 
compound for optical lenses. The actual sealing process 
may be accomplished effectively in several ways : 

(a) One method is to heat the compound to a liquid state 
and apply it with a brush to the seat of a heated cell. 
Both the cell and the compound can be brought to 
the proper temperature by placing on a hot plate 
17-H-7875 (fig. 16) at about 300° F. The compound 
thus remains fluid due to the heat of the cell, while 
the lens is being installed in the cell. The lens may 
then be brought to bear on the cell seat by installing 
the lens retaining ring or by using a special fixture 
(fig. 28). After the lens has been seated, the excess 
sealing compound must be wiped off with a clean cloth. 
When the assembly cools, the lens is solidly sealed in 
the cell. 

(6) Another method is to form the compound into long 
strings or "spaghetti." The string can be made by us- 
jH^ ing a sealing compound applicator (fig. 28) and gun 
jH (par. 49) (fig. 31) with about a 1/16 or 1/32-inch tip 
piP opening. The size of the string will vary according to 
where it is to be used. The sealing compound must be 
Ih| heated and softened in the gun so that it will flow from 
V the tip. If it is desired to make up a quantity of strings, 
S prepare a lightly greased sheet of heavy paper or thin 
I " sheet metal on which to place the strings. The grease 
helps to prevent sticking (but must not be allowed 
to get between optical elements) . To apply the string, 
merely take a piece long enough to go completely 
around the inside of the cell and lay it on the cell 
iKieat. Heat the cell on a hot plate to allow the conF 
pound to flow into all corners. Insert the lens and 
push out the excess compound by applyingpressure 
with the retaini:^NrilliPMI> compound tha^Ts t^Med 
out can then be wiped off with a clean cloth. Through 
experience and care in applying the correct amount 
of sealing compound, it is possible to seal a l ensjwith- 
out forcing any excess compound onto the lens surface. 

(2) Screw threads and screws. The sealing of screws may 
be divided into sealing of the head and sealing of the 
threads. The sealing of the head applies to recessed 
setscrews, flat-head screws, and fillister-head screws. 
Sealing is necessary to keep out moisture and also to 



hide the screw, thus protecting it from any tampering 
by unauthorized personnel and for revealing tampering 
that may occur. The material used for this purpose is 
sealing and plugging cement. It is usually applied with a 
1/16-inch flat spatula. For very small setscrew holes, a 
needle probe is used in order to prevent the formation 
of air bubbles. Screw threads must also be sealed to pre- 
vent the entrance of moisture into the instrument it- 
ilf. Instrument lubricating grease can be used for this 
urpose and is a pplied with a small, round camel's-hair 
brush to form^toiMft film on the male threads only. 
Avoid excess grease, as it will ball up and push into the 
instrument. Under no circumstances should a permanent 
sealing compound, such as orange shellac, be applied 
directly to the threads, as it will prevent removal of 
the screw. Screw heads are cemented when a drop of 
shellac is placed on the bottom surface of the head be- 
fore installation. This accomplishes the double action of 
cementing and sealpei, All screws previously cemented 
should, therefbwj^^^emented again at assembly. 
Other assemblies. The best method of sealing metal-to- 
metal parts, other than screws, is achieved through the 
use of sealing compound for optical lenses in "spaghet- 
ti" form. One of the mating parts usually has a ledge or 
a on which the compound may be applied. This part 
hould be just warm enough to keep the compound sticky 
but not fluid while it is being assembled. In some cases, 
such as the sealing of a binocular objective cell, first 
apply the "spaghetti" around the cell. Then, using a 
flat, heated tool, melt and smooth out the compound 
until it flows into the cracks and is spread evenly. Care 
must be taken at any point where the seal opens directly 
into the optical system of an instrument, as too much 
compound will squeeze out to a featheredge within the 
instrument and, upon becoming cold, break off, and fall 
on the optical 



52. Touch-Up Painting 

Where paint has been chipped or worri-<p#f dirt or moisture may 
enter the instrument, or corrosion or rust may develop. Before 
touching up these spots, make sure that all dust and rust have been 
removed. The spot should be thoroughly sandpapered all the way 
out into the good paint. Be sure that no rough edge is left around 
the spot. Select paint of the same color and apply with a soft 
brush (TM 9-1861 and TM 9-2851). 
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Figure 44- Binocular MS — exploded view. 
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Figure 46. Prism shelf assembly — C79S89 (left) or C79390 (right) — 
exploded view. 


53. Carrying Cases 

Clean cases with saddle soap. Use as directed on the container. 
If seams become loose due to broken threads, resew, and carry 
the stitching wall beyond the point of breakage. Moisture and 
moldproofing compound is used for treating leather. 
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'Removing or installing reticle ae^^er AfSi 
with wrench 41-W-S746-S0O. 

Section II. REBUILD OP BINOCULAR M3 

54. General 

fanizational maintenance of the binocular M3 is described 
k575. Preventive maintenance services, care in handling, 
lubrication and cleaning of mechanical parts, cleaning optical 
parts, organizational spareparte, tools, and equipment, and serv- 
iceability tests are incldffiMBI^^i^il^. This section contains 
maintenance procedures w^^^g^^g^Hlfthe scope of organiza- 
tional maintenance. 

55. Preliminary Inspection 

The serviceability of binocular M3 should be determined as 
described in paragraphs 29 and 30. 

56. Disassembly 

a. Remove Eyepiece Assemblies, Body Covers, and Desiccators 
(fig. 44). Unscrew the eye guard from the eyepiece assembly. 
Unscrew the eyepiece assembly from the body. Remove the two 
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screws securing each body cover and pry off the covers. Remove 
and discard the desiccators. 


b. Remove Reticle Assembly. 

(1) If inspection (par. SOgr) indicated that the retjcle is 
vertical before disassembly, scribe marks on the reticle 
retaining ring will indicate proper relation of parts for 
correct assembly and adjustment. Proper alinement of 
marks made prior to disassembly will make the reticle 
approximately vertical and require very little final ad- 



isen the screw which clamps the reticle cell (fig. 45) 
and remove one screw (adjacent to the reticle adapter) 
^ which secures the adjusting key (fig. 46) to the left 
jjjfcm shelf assembly. Pivot the key to one side about 
ira other attaching screw; turn the reticle assembly 
slightly counterclockwise to clear the projections ofjthe 
body and slide the assembly off of the reticle ad 
(fig. 44). Unscrew the adapter from the prism shel 
sembly, using wrench 41-W-3746-500 (fig. 47). 



Figure 48- Removing or installing prism shelf assembly. 


c. Remove Prism Shelf Assemblies. Remove the three large 
flat-fillister-head screws which secure the prism shelf assembly 
to the body assembly (fig. 44) . Grasp the upper prism with the 
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thumb and forefinger across the upper prism clip. Raise the prism 
shelf assembly until the locating pins are freed. Lift the assembly 
by raising the outside edge of the shelf (fig. 48) until the shelf 
clears the outside body lug. Lift the prism shelf assembly the 
rest of the way out. Do not force the assembly during this oper- 
ation as there is danger of chipping the prism. Install the prism 
shelf assembly on a suitable holder. Inspect the prisms for break- 
age or obvious optical defects. If the prism shelf assembly is to 
be disassembled, cleaning may be deferred lif not, clean off dust 
from the optical surfaces of the prisms w^JPiiction hose (par. 
46 and^. 



d. Remove and Disassemble Objective Assemblies, Unscrew 
the objective cap. Remove the objective shield (fig. 44). It may 
be necessary to slide a knife blade between the shield and the 
objctive cell locking ring to facilitate re moval of the shield. It 
is neither necessary nor cfeSffflJfP'l^^move the objective as- 
sembly as a unit because of the difficulty of removing the ob- 
jective adapter from the body. Consequently, remove the parts 
of the objective assembly (fig. 49), leaving the adapter in the 
body. Remove the two screws which lock the objective retaining 
ring and eccentric ring. Using wrench 41-W-3726-170 (figs. 17 
and 50), remove the retaining ring. Remove the objective cell 


98 



Figure 50. Using wrench 41-W-S7S6-170 to remove objective retaining ring. 


and the eccentric ring. Remove the objective adapter from the 
body, only if damaged, applying heat from hot plate 17-H-7875 
(fig. 16) to soften the sealing compound (pars. 43, and 51), and 
tljpi using a suitable strap wrench 41-W-3382 or 41-W-3385-25 
Cfig. 15). Inspect the objective for scratches, cracks, dirt, sep- 
aration of the cemented elements, etc. Clean the objective (par. 
46). Clean all sealing compound from the metal parts and inspect 
fo^defective screw threads, burrs (par. 48), and damaged 
v^TOch slots. Remedy any defect found before proceeding further. 

e. Disassemble Body Assembly (figs. 51 and 52). Remove the 
headless special screw from the interpupillary scale. Remove the 
screw which secures the interpupillary scale to the rear hinge 
pin screw and remove the interpupillary scale. Remove the two 
locking screws from the rear hinge pin screw. Scribe the front 
*hinge pin screw to the flange of the left body. Remove the lock- 
ing screw from the front hinge pin screw and remove the hinge 
pin screw. The small straight locking pin which is used to keep 
the axle from turning will fall out at this time. When the axle 
is removed, the two bodies can be separated and the nickel-silver 
washers removed. Disassembly of the right body assembly should 
be attempted only if the body bushing (fig. 52) is known to be 
defective, and all other means of repair have been attempted 
first. If necessary to remove the bushing, drill out or turn off 
the spun over portion of the bushing, drill out the pins, and 
unscrew the bushing from the body lugs. This will necessitate 
replacing with a new bushing. Clean and inspect the parts of 
the body assembly for mechanical defects. Look particularly for 
burrs on the body axle and on the washers. Remove burrs from 
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the washers with a fine oilstone (par. 48) ; remove burrs from 
the axles by lapping (par. 49). 

/. Disassemble Eyepiece Assemblies (fig. 53). Remove the 
screw which locks the diopter scale clamping ring to the eyepiece 
cell and remove the ring. Lift off the diopter scale. Unscrew the 
stop ring from the eyepiece adapter. Slowly unscrew the eyepiece 
cell from the adapter until the point of disengagement of the 
threads is reached. At this point, place a mark on the cell to 
line up approximately with *he index on the adapter. This mark 
will assist in locating the p roper engagement fogthe multiple 
threads of cell and adap^Hff^BftH&mbly. &iPb&^fce cell. Re- 
move the ring, field lens, separator, and eyelens from the cell. 
Marl^^ lenses in accordance with the instructions of paragraph 
4C«Rm and inspect the field and eyelens. Remove all old grease 
from the threads of the adapter and cell and inspect for burri^ 
or other defects. Lubricate the threads of the cell (par. 47) and 
temporarily install the cell in the adapter. If the cell has rough 
movement or binds in the adapter, lap the threads of cell and 
adapter together (par. 49). Clean and relubricate the parts. If 
the cell is too loose for proper operation, replace both cell and 



Figure 62. Right body assembly C79S9S — exploded view. 
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Figure 54- Stripped prism shelf assembly (left or right) — exploded view. 

g. Disassemble Reticle Assembly (fig. 45). Scribe a mark on 
top of the reticle retainingring to line up with the left end of 
the horizontal mil scale oftSfeTeticle ; continue this line down onto 
the cell. Using wrench 41-W-3746 (fig. 14), unscrew the retaining 

(ring and remove the reticle from its cell. Remove the screw from 
the cell. Clean and inspect the parts. 

h. Disassemble Prism Shelf Assemblies (figs. 46 and 54). Mark 
the prisms as described in paragraph 40. In addition, mark the 
outside edge of each prism with indelible pencil and scribe a 

'''%r:fesponding mark on the prism shelf. If prism wire is used, 
remove the four screws which secure the prism wire to the prism, 
Remove the two screws which secure the prism clip to the shelf, 

emove the prism clip, prism clip pad, shield, prism, and p; 
wire. Discard the prism wire and attaching screws; the prism 
will be cemented to the shelf on reassembly. If the prism is 
cemented to the shelf with synthetic rubber cement, scrape and 
remove as much of the cement as possible. Apply technical benzol 
to the remaining cement and ^gUow to stand for 30 minutes. 
Then apply reciprocating pressMHl} both sides of the prism to 
loosen it. If the prism still cannot be removed, strike the prism 
onJihe side with a. small rawhidft mallfit. Because of the 
damage that may occur, this method should be used only when 
other methods have failed. Use the same procedure to remove 
the remaining prism. From the left prism shelf assembly only, 
remove the reticle adjusting key. Only if necessary, press the 
pins from the prism shelf. Clean and inspect the prisms and the 
shelf. Take care to remove all old cement from the prisms. 
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l^'ijure 65. Maintenance parts jor carrying cases M17 and M6g. 

>uiid of Eqiiipment 


m. J 


a. Neck Straps Assemblies. Inspect the neck strap assembly 
(fig. 55) . If the leather of the strap is torn &r otherwise defective, 
replace the entire assembly. If the neck strap button is missing, 
or defective, install a new button in the slit of the strap assembly 
(fig. 55) . Refer to paragraph 30p. 



b. Shoulder Strap Assembly. If the leather of the 8h©araeri< 
strap assembly of carrying case M17 is torn, broken, or otherwise 
defective, replace the entire shoulder strap assembly. If the strap 
loose keeper (fig. 55) is missing or defective, replace with a new 
one. Refer to ORD 8 SNL F-4MMita|MV» 

c. Carrying Case Mil. Inspect the cover pad assembly (fig. 55) . 
If the cover pad is torn or otherwise defective, or not firmly 
attached, cement a serviceable pad assembly in . place inside the 
case cover. 

d. Carrying Case M62 (fig. 7) . No maintenance is authorized, 
except for the neck strap {{a) above). 
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58. Assembly 

a. Assemble Body Assembly (fig. 51). Lubricate the axle and 
brass washers with instrument lubricating grease. Install as many 
brass washers as necessary to take up all play between the flanges 
of the bodies. 

Note. The washers having holes with the larger diameter must be placed be- 
tween the flanges next to the interpupillary scale. 

Insert the axle through the flanges of the bodies from the eye- 
piece end of the binocular and in alinement with drill hole for 
small steel pin. Place the flanges of the objective end of the in- 
strument on a level surface and, using thumb pressure press the 
axle into position. 

Caution: Be sure the washers are properly centered before 
positioning the axle. 

To secure the axle in place, place the straight pin in position and 
tap in place with a small punch and a light hammer. Insert the 
jnt^m^Mar hinge pin screws. Final adjustment of the bijagfe 
'\^|^^^Hmade by tightening the front hinge pin s^e' 

~ ^^^■Keoriginal holes in JMpCgiMIHHIi'^ cannot be lined up, drill 
^^me flanges using a N^aO'^nllF' 

Secure the front and rear hinge pin screws with their setscre 
At this point, the hinge should be tight enough to maintain any 
interpupillary setting through normal handling (par. SO/c). If the 
hinge has rough movement, it may be caused by burrs on the 
washers or axle. Disassemble the body assembly once more and 

remove all burrs from the washers with a fine oilstone (par. 48) . ^ 

ssemble the body assembly and adjust hinge pin screws for cof^Pf 
rect tension. If this does not correct for loose movement, the ^ 
tapered bearing, surfaces of the body assembly may be worn. 
Iwlks^fee blocks, if available, to close the body bushing to pro- 
vide a smaller opening for the axle. If this still fails to correct 
the condition, remove the bushing (par. 56e) and pin of the right 
body assembly (fig. 52). Install a new bushing, with the flanged 
end of the bushing at the objective end of the body. Spin over 
the end of the bushing at the eyepiece end of the body, drill a 
new hole for the pin, and pin to the flange at the objective end, 
pressing the pin in flush. Ream the bushing to fit the axle. Re- 
assemble tj^^ya^en^^^s described^bo; 
pupillary ^HHHHMiSSIfl hinge p 

screw which secures the scale to the rear hinge pin screw. Final 
adjustment of the interpupillary scale will be made when the 
instrument has been completely assembled (par. 63) . 

b. Assemble Prism Shelf Assemblies (figs. 46 and 54). Set the 
porro prism on the shelf, being careful to match the scribe marks 
made during disassembly. Place the shield, pad, and cUp on the 
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prism and secure all parts with the two screws. Install the other 
prism in the same manner. Refer to paragraph 60 for adjustment 
of the prism shelf assembly for tilt. 

c. Install Prism Shelf Assemblies (figs. 44 and 48) . Install the 
prism shelf assembly in the body of the instrument and secure 
in place with the three fillister-head screws. Inserting the prism 
shelf assemblies, turn the prism shelf assembly so that the pins 
in the shelf will line up with their holes in the body when in- 
serted. Then insert the edge of the shelf assembly nearest the 
hinge, so that it passes under tii^tiir^ded jagrtiopiif th e body 
and toward the hinge. Slide ^^l^^^nmmE^Plt' 
and seat the p^1i|[^||l0^hj2}es. Secure shelf with's^' 
head screws. 

d. Assemble and Install Objective Assemblies (fig. 44). 
Place the objective in the objective cell (fig. 49) and secure with 
the retaining ring. If a new objective or cell is to be installed, 
the objective lens seat may be bored in depth in steps of 0.012 
inch from a minimum dimension of 0.348 to 0.456 inch to su 
variations in focal length and thickness of objectives. The depth 
of bore for seating the objective is to be a minimum of 0.348 
inch for spare parts. Interchangeability of right and left objective 
cells is not essential. Place the eccentric ring on the cell. Install 
the objective cell, objective, and eccentric ring in the objective 
adapter. Check that MWO ORD F210-W2 has been applied. It 
provides for a 1.372 ID x 1.588 OD washer (fig. 49) so as to pre- 
vent rotation of parts when the locking ring is tightened after 
collimation adjustment. Secure with the locking ring. If the ob- 
jective adapter (fig. 49) was removed from the body, Install the 
assembly U^he body, sealing the adapter to the body.^MMpr ^ 

Not^^be^ml, eccentric ring, and locking ring must not be W^^^ratil'^e 

binocular has been coUiniated (par. 65). 

e. Assemble and Install Reticle Assembly. Place the reticle on 
the reticle cell (fig. 45). Secure the reticle with the retaining 
ring. Aline the scribe marks on the cell and retaining ring with 
the left end of the horizontal mil scale of the reticle (par. 56g). 
Install the reticle adapter (fig. 44) in the left prism shelf using 
wrench 41-W-3746-500 (fig. 47), making sure that the scribe 
marks on the adapter and the prism shelf are in alinement. Slide 
thyeuc^cle assembly into place on the adapter. Set_flje key ia 
place on the prism shelf assembly and secure with the two spe- 
cial screws (fig. 46). Tighten the reticle cell clamping screw (fig. 
45). Eliminate tilt of reticle as described in paragraph 64. 

/. Install Body Covers. Place a light coating of sealing com- 
pound (par. 51) around the inside of the body cover. Place the 
cover in position on the body and press down firmly. Secure cover 
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with the two screws (H, fig. 44) . 

g. Assemble and Install Eyepiece Assemblies (fig. 53). Clean 
and install the eyelens, separator, and field lens in the cell in the 
order named, following the markings made at disassembly (par. 
56/). Secure with the retaining ring. Lubricate the external 
threads of the cell with instrument lubricating grease. Install 
the cell in the adapter. Screw the stop ring onto the adapter. 
Install the diopter scale and secure with the diopter scale clamp- 
ing ring. Install the screw which locks the diopter scale clamping 
ring in place. Apply sealing compound around the shoulder of the 
eyepiece assembly (par. 30r^&DA screw th^^e^efiiece assembly 
into the body. At this tiiSs^BHlBlili the eye pM(i^{fig. 44). If 
the eye guard does not have a groove around its periphery for 
accomodation of filter Ml, MWO ORD F210-W1 has not been ap- 
plied. Apply the modification work order by discarding the old 
eye guard B174605 and installing a new eye guard 7640806 (fig. 
44) in its place. This step completes assembly of the binocular. 


Secti 


S AND ADJUSTMENTS ^ 


59. Definition of Field of View and Proper Diopter Setting 

If inspection shows that the diopter scale does not indica 
zero within one-quarter diopter, with the field of view sharp'a 
clear, as viewed through a collimating telescope, adjust as fol- 
lows : using a collimating telescope 18-T-540-250 to sight into t 
instrument, focus the eyepiece until objects beyond 200 yar 
appear sharp and clear. Remove the eye guard. Remove the lock- 
ing screw from the diopter scale clamping ring and loosen the 
clamping ring. Shift the diopter scale until it reads zero. Reas 
% semble and repeat test. Refer to table IV for additional 
wptef d|g§^tion if this adjustment fails. / 

h 

St 

4: 


I 


a.^'mmmm'the objecH^WBI^BI^^^fepiece and cover and use 

body as a fixture. To adjust the prism shelf assembly in the in- 
strument, proceed as follows: fasten the field glasses fixture 
41-F-2992-150 on adjustable leveling plate (fig. 56) and install 
the binoculars in the fixture. Place the collimating telescope hold- 
er 41-H-2374-125 on the vertical spindle of a surface gage 41-Gr- 
372 (fig. 56) . Install a collimating telescope 18-T-540-250 (fig. 56) 
in the holder. Push down on the two pins at the rear of the sur- 
face gage and set the gage on the surface plate with the two 
pins against the back edge of the plate. Adjust the collimating 
telescope holder so that the collimating telescope is in line with. 
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Figure 66. 


i oj field of view. 


helf . iMle 


le same height as, the aperture in the prism shelf. iSTOe 
surface gage off to one side and rotate the collimating tele- 
until one of the cross-hairs is superimposed on the plumb 
Slide the surface gage behind the instrument. Sight into the 
collimating telescope and into the prism assembly. The cross hairs 
of the collimating telescope should be parallel with the image of 
the plumb line as seen through the prisms. If the image is tilted 
in either direction, rotate the prisms slightly to right or left. 
When the prism has been rotated sufficiently, tighten the ad- 
justing screws equally to lock the prism in place. Recheck that 
the prism does not move. C 

b. After adjustment, place the prism shelf assembly on a prism 
shelf holder, if available, or on some other fixture which will hold 
the prism shelf level and noWoBBlWlmer prism. Using a metal 
hypodermic syringe, apply an even but minute quantity of oil 
resistant synthetic rubber cement, around the prism and on the 
prism and shelf at the sides. Allow the cement to set for 30 
minutes. Take care not to apply any pressure to the prisms until 
the cement has set. 

c. On the left prism shelf assembly only, loosely attach the 
reticle adjusting key (fig. 46) to the prism shelf assembly with 
the No. 4 X 0.168 overall special screw. The remaining screw 
A185471 will be installed when the reticle assembly is installed 
(fig. 46). 
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6 1 . Parallax and Eyepiece Movement 

a. Insufficient Eyepiece Movement. Insufficient eyepiece move- 
ment occurs when the image formed by the objective lens is too 
close or too far from the focal plane of the eyepiece. An objective 
lens with a short focal length will cause insufficient minus move- 
ment of the diopter scale. An objective lens with a long focal 
length will cause insufficient plus movement of the diopter sca le. 
As a general rule, insufficient eyepiece movem^SiBrbe encount- 
ered only when the optical elements have been replaced. 


b. Parallax. Parallax occurs when the reticle 


ie in the 



focal plane of the objective le» 

S^)if7flHha!iii[^nent»^re interrelated and7 

quired, both should be made. v 
Before attempting to make the adjustments, it will be 
necessary to know how far and in what direction the 
various optical elements need be moved to correct for 
parallax and improper diopter movement. This can be de- 
termined by knowing how far the eyepiece cell travels in 
jjfor out for each graduation of the diopter scale. To ob- 
tain this mea.surement proceed as follows: set the diop- 
ter scale at zero and measure with a mi crome ter depth 
gage 41-G-142 (fig. 57) distance from^MHUp of th« 
eye guard to the top of the body cover. Turn the diopter 
^^scale to plus or minus 4 diopters and again mea sure th 
^jjpdistance from the top of the eye guard to"ffilfc!' 


I 

(3) 

c. Left Telescope. 

(1) Cheek diopter movemen t. Us ing a coHimating telescopieL. 
18-T-540-250, sight into the instrument and focus the 
eyepiece until objects at least 200 yards distance in 
the field of view appear sharp and clear. From this posi- 
tion, the diopter scale must have a movement of 4 diop- 
ters in both directions. 


the body cover (fig. 57) . The difference in the two meas- 
urements is the length of travel in inches for 4 diopters. 
To obtaflJ'ltJlS^avel in inches for 1 diopter, divide the 
total difference by four. 

For the removal of parallax, the target distance should 
approach the theoretical infinity for the instrument be- 
^ ing adjusted. Theoretical infinity of the 6-X-30 binocula ' 
is 351 yards one of the 7-X-50 binocular is 681 yards. Al- 
though infinity is preferable, as little as one-half this 
distance may be used without introducing too much par- 
allax. 


no 


(2) Adjust to obtain correct diopter movement. If diopter 
movement is insufficient in the plus direction, it can be 
corrected by replacing the objective lens with a lens 
having a shorter focal length, or by replacing the pres- 
ent objective cell with one having less depth. If diopter 
movement is insufficient in the minus direction, it can 
be corrected by replacing the objective lens with a lens 
having a longer focal length, or by replacing the preseht 
objective cell with one having greater depth. 

Eliminate paraUa x. Elim inate parallax as follows : Sight 
into the instru^!«WPIIfr^*eRllBfcitii|f telescope. Focus 
the eyepiece until the reticle appears sharp and clear. 
Note the diopter scale reading. If the diopter scale reads 
plus, it will be necessary to move the reticle away from 
the eye and field lens. If the diopter scale reads minus, 
it will be necessary to move the reticle assembly Ipwyda 
the eye and field lens. To move the reticle in ein^HIB^ 
rection, unscrew the left eyepiece assembly and loosen 
the clamping screw (fig. 45) of the reticle assembly. Sli 
the reticle assembly in or out as necessary and rech 

,^ht Telescope. FinfrRr checks and adjustments oiyr i 
:ope as performed Wr left telescope (c(l) and (2)^[H^e 

62. Sfagger 

a. General. Stagger is a term used to denote the difference in 
depth of the eyepieces of a binocular instrument when the focus- 
ing movements are set at zero diopter. Excess stagger in an in- 
strument does not reduce the optical efficiency. Mechanically, 
however, it is difficult to aline the instrument with the eyes if 
► one eyepiece is ahead of or behind the other. Stagger must be 
^reduced to less than one-sixteenth inch. Eyepiece stagger may be 
^S«led by improper matching of mechanical parts between the 
two telescopes in relation to the optical elements. Considering 
that the mechanical and optical values of the elements in the 
left telescope (fig. 58) are identical to those of the right tele- 
scope, stagger will be introduced into the eyepieces by the cell 
in which the right telescope objective is mounted. This is evi- 
- dent because t he right eyepiece "B", figure 58 would have to 
be advanced toward the objective lens to bring its focal plane 
into coincidence with the focal plane of the objective lens and thus 
obtain sharp focus of the image. 

6. Procedure. Stagger can be brought within specified toler- 
ances by moving the right objective lens in or out as required to 
bring the zero diopter setting of the right eyepiece to the same 



1 1 1 



FOCAL PLANE 



FOCAL PLANE OF OBJECTIVE 
LD FALL HERE 



(DISPLACEMENT OF 
" OBJECTIVE LENSES 


(AMOUNT OF 
/STAGGER 


RAPO 182853 


Figure 68. Stagger due tQ^j^j^llg^^lv matched objective cells. 

leJII^ the left. After this adjustment is made, it will again be 
'necessary to check for proper diopter movement. "~ 




HPHmmpr Setting 

djust the binocular bodies so that the distance between the 
outside of one part of the eyepiece to the inside of the corre- 
sponding part of the other eyepiece is 64 mm (2.52 inches). Se^^ 
the interpupillary scale so that the 64-mm mark is directly l^polHP 
site the index. Install the interpupillary scale locking screw. If 
the holes in the interpupillary scale and the rear hinge pin screw 
do not line up, it will be necessary to drill and tap a new hole 
the rear hinge pi|i0MflHHMHHHHlHHlBl6) drill and 
0-80NF-3 tap. 




64. Tilt of Reticle 

a. The reticle of the binocular must be correctly oriented with 
respect to the field of view when the binocular has been set up in 
a level position. It is usually most convenient to orient a vertical 
marking on the reticle to a known vertical line (for example, a 
plumb line), but the principle and procedure are identical if the 
adjustment is made with a horizontal marking on the reticle 
against a known horizontal line. 

I?. Set the interpupillary scale at 63 mm plus or minus 1 mm. 
Place the binocular in fixture 41-F-2992-150 (figs. 14 and 59) or 



112 


TELESCOPE, 
COILIMATING- 
18-T-540-250 


*FIXTUiE, HEID GLASSES- 
MI -F-2992-t SO 



fixture 41-F-2987-457 (fig. 20). When fixture 41-F-2992-150 is 
used, level the binocular by placing level 41-L-1176-75 (fig. 14) 
across the binocular so that it will touch corresponding parts of 
the two bodies. The adjustable leveling plate should be cro 
leveled. Sight through the instrument at a true horizontal line 
such as a lower edge of a plumb target. Tilt of field (par. 58&) if 
present, must be eliminated prior to performing this insp^HUl 
If the horizontal line of the reticle is not parallel to the line of 
centers of the two objectives, remove the eyepiece assembly and 
body cover, loosen the reticle cell retaining ring, and rotate the 
reticle in the cell, until the horizontal scale of the reticle coincides 
with the horizontal line. Install body cover and eyepiece, and check 
again. 

c. Another method of inspection using fixture 41-F-2992-150 
(fig. 59) is by use of the collimating telescope 18-T-540-250. Tilt 
of field of view need not be eliminated prior t o this inspection 
when using this method. The collimating telescope in the im- 
provised fixture (par. 19 and fig. 59) or surface gage 41-G-372 
and holder 41-H-2374-125 (fig. 56) (depending upon availability 
of tools) is directed at a plumb line and rotated until its reticle line 
is coincident. The collimating telescope is then placed behind the 
binocular and the same procedure as indicated in b above is used. 
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a. When fixture 41-F-2987-457 (fig. 20) is used, the reticle of 
the lower left collimating telescope will provide a horizontal ref- 
erence line. When necessary, make the adjustments described in 
b above. Refer to paragraph 11 and figure 20 for information on 
fixture 41-F-2987-457. 


^BrColKmiafion 


a. Principles of Collimation. Collimation is the process of ad 
justing the optical axis of a leles^neto be parallel to some ex 
ternal reference line. In binoJCTfiRH^BKffiinents this means adjust 
ing the optical axis of two telescopes to be parallel to each other. 
In military binoculars, which are hinged to provide a variable in- 
terpupillary distance, collimation requires that the optical axis 
be parallel to the true axis of rotation of the hinge. Such a conf 
dition is necessary to insure that the optical axis of the two tele- 
scopes will remain parallel throughout the full range of inter- 



AIMING 
POINT 

(THIS 
^CORNER 

(trails 


TERMINAL POINT OF ARC 

THIS EDGE LEADS' 

R(?TATkIn -^"D '«2846 

Figure 60. Locating aitning point on duplicate target. 
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pupillary adjustment. The actual procedure used to collimate the 
binocular will depend upon the available tools and test equipment. 
Two procedures are described in b and c below. The first is based 
upon the use of fixture 41-F-2992-150 (figs. 14 and 59) , the level- 
ing plate, collimating telescopes, and surface gage. The second 
procedure, using fixture 41-F-2987-457 (fig. 20), is the more re- 
liable one and should be used whenever this fixture is available. 


Collimatim 


fix ture M~F^ : 


^'Construct a target similar to that shown in figure 60. A 
suitable size for the blocks is one-half mil; that is, use 
the formula : width of a block in inches-target range in 
yards x 0.018. Draw on paper an exact 5x5 duplicate of 
the target for recording the positions of the optical axis 
at different interpupillary settings. Cut from stiff card- 



45 DEG 


90 DEG 
RAPD 182847 


Figure 61. Ruled triangle for locating aiming point. 
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board or a thin transparent material a right isosceles 
triangle of such size that, when one of the 45° corners 
is placed at the cross on the duplicate target, the hypot- 
enuse will extend to the farthest corner. For the 5x5 
duplicate target, the length of the hypotenuse of the 
triangle should be about 2*4 inches. Rule lines across 
the triangle in the manner indicated in figure 61. Mount 
fixture 41-F-2992-150 on adjustable ]gs|lin|y|kte 18-P- 
22465. Install two collimating telescop^MiPP-540-250 
(fig. 59) in the collimating telescope l^fcl^ 41-H-2374- 
125 (fig. 56) and slide both holders over the vertical 
spindle of surface gage 51-G-372 (fig. 56). Adjust both 
telescopes so that they are parallel to each other. If the 
improvised collimating fixture (table III and fig. 59) is 
available, use this to hold the collimating telescopes in- 
lad of the holders 41-H-2374-125 and surface gage 
41-G-372 (figs. 56 and 62) . 
g) Rotate the left telescope counterclockwise until the in 
terpupillary scale is at 57 millimeters. In this position, 
the two telescollQlUpSp^e level with respect to each 
other. 


itlESCOPE, 
•eQLLIMATING- 





PLATE, ADJUSTAILE LEVELING 
18-P-22465 


Figure 62. Binocular and improvised fixture in position for collimating at 74-MM 
setting of interpupiUary scale. 

1 16 


(3) While looking through the lower collimating telescope 
and left binocular telescope (fig. 59), move the support 
and binocular until the cross-hairs of the collimating tele- 
scope fall on the cross of the target. 


(4) 


(5) 


(7) 


(8 



Rotate the left telescope until the interpupillary scale 
is at 74 mm. While looking through the upper collimat- 
■and left binocular telescope (fig. 62), note 
the point on the target where th e cr oss-hair falls. The 
letter and number indexes on4ll^|pC^|MbWill aid in lo- 
cating this point. 

Mark a "B" on the duplicate target in i^e sggie relative 
ilace and in the block indicated by nu 
the point determined in (4) above. ^^m^ # 

Place the prepared triangle on the duplicate target with 
a 45° corner at the target cross and in such a mannei^^^ 
that, if the triangle is rotated clockwise around ^IIHSt 
cross, the 90° angle will trail the hypotenuse, as illus- 
trated in figure 60. Rotate the triangle clockwise until 
^e leading edge comes to the mark "B" placed o^ 
twing. 

By following the ruled line across the triangle from the 
point "B," or by estimating between lines, place a poi: 
"P" on the duplicate target at the opposite edge of 
triangle. Note this point "P" on the target by mi 
the lettering and numbering system. 

Move the binocular by means of its support in such ^ 
manner that, when looking through the collimating teL 
scope and left binocular telescope, the cross-hair is on 
point on the target corresponding to "P" on the 
iplicate, 

sen 



o^^« 



.the 


the obj 

locking ring and the objidfeWve cell in place. Unscrew the 
objective cell locking rii^ Sight through the collimating 
telescope and left WHmi^fkm telescope. Using wrench 41- 
W-3740-150 (fig. 65), rditjbi the eccentric ring and ob- 

■ *le cross-hairs of the colli- 



63)jy|||^e 

oinB ^enter p.f the. bl&ek^dlimoM. 


jective cell (fig. 
^^gg^l^^ lescope fall 

(10) Rotate the left telescope until the interpupillary scale 

is at 57-mm and note, by observing through the colli- 
mating telescope and left binocular telescope, whether 
or not the cross-hair falls on the black circle. If so, the 
left telescope is collimated, and the objective assembly 
may now be secured in its proper position. If not, repeat 
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TELESCOPE, COILIMATING- 
18-T.540-250 


FIXTURE, SPECIAl 
(IMPROVISED) 



iWPEr4C>t, eiNOCUlAR 

* 4lJW-3740-150 

■-^ ■ . •\ 

PLATE, AOJUSmftf 
l,EVeLING~18-P.22i4*5 

Figure 63. Rotating eccentric ring and objective cell 



the ^adjustment procedure until testsTin mmmfrnKtic 

prove that the instrument is collimated. Care must be 
.exe rcis ed to prevent the objective from shifting while it 
l??mg secured. If there is a shift, collimation will be 
destroyed. Allowance must be made for such a shift in 
the collimation adj ustment before the objective is final- 
ly secured. 


(11) When the left telescope is collimated and the bf 

lars set at the 57-mm setting, move the coUimating 


eccentric ring until the cross-hair falls within the toler- 
ance rectangle containing the black square. Secure the 
objective assembly, again being careful that it does not 
shift. The binocular is now in perfect collimation. 

(12) It will be found in some cases that the line of sight 
cannot be moved by means of the eccentric ring and ob- 
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jective cell. Should this happen, it will be necessary to 
move or change the prisms in the shelf assembly. Refer 
to paragraph 586. After completion of coUimation, install 
the locking ring and setscrew and seal the objective as- 
sembly (par. 51). Install the shield and cap. 

(13) While the binoculars are adjusted by the eccentric 
rings, consideration must also be given to the porro 
prism assemblies which are assembled in the binoculars. 
These prism assemblies must be held with a close degree 
of accuracy for light deviation, otherwise the eccentric 
rings will not have sufficient adjustment to properly col- 
limate the binocular. The light deviation of the binocu- 
lar should be held to within the tolerances indicated in 
paragraph 30d. This will insure that the objective eccen- 
trics will have sufficient adjustment ||^oIf||||^||bthe 
binocular. 

CoUimation with Fixture U-F-2987-i57 (figs. 64 and 65). 
(1) General. The procedure given in (2) and (3) below re^^ 
quires the use oaWKwilar test fixture 41-F-2987-4lil^!'| 

It is the preferred procedure whenever the fixture is 
available. For a general description of the fixture, refer _ 
to paragraph 14. 

Adjustment of fixture. 

the fixture, when shipped from the manufactur- 
will have the collimating and viewing telescopest 
■^^^ removed from their housings, these instructions cover 
vjB the initial setting-up and adjusting operations as wel| 
as subsequent adjjj 
in operation. 

Remove the lamp HMMHipmiF viewing 
ing from the fixture. The lamp housing may be de- 
tached from the collim ator as sembly by removing the 
two knurled clamping ^P^^ shown at the front end 
of the fixture in figure 20. The viewing telescope hous- 
ingm^^e removed b^Jaking out eight socket-head 

ewPWder the res^^ra of the fixture base. 
Place the three collimating telescopes 18-T-540-250 in I 
their housing with the objective ends toward the ad- 
justable platform (fig. 20). The telescopes must be lo- 
cated in the housing so that their reticles will appear 
as shown on figure 22 when viewed through the eye- 
piece end of the telescopes. Allow the telescopes to 
project out of their supporting collars about three- 


ic, rc. 


-up aim itujutiuiig: upeiauoiia 
j^b|^^^fter the fixtuj^^a 

WtKKKftKa viewin^^sQilp 
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eights of an inch at the objective end. Insert the 
clamping shoes under the three setscrews at the ends 
of each telescope. Move the fixture to a location where 
a distant target, at 3,000 yards or more, can be ob- 
served when looking into the eyepiece end of the col- 
limating telescopes. Adjust the six setscrews holding 
any one of the three telescopes until it is approximate- 
ly central with the mounting collars at the ends of the 
telescope. Adjust the other two collimating telescopes 
by the st^tiS9lbs until theii^olKitelwces are parallel 
to the optical axis of the first telescope adjusted. This 
arallel condition for the three telescopes can be noted 
lb the intersection of the central cross lines on each 
e fall on a common point of a distai^ 

Note. Use the large size clamping shoes when assembhng 
' limating telescopes. The small size clamping shoes are for tl 
jflHfewing telescopes. 

Place the fixture on a firm platform or bench where 
it is to be used for adjustment of binoculars. Assemble 
the lamp housing and viewing telescope housing to thP^^'^ 
fixture. Insert the three viewing telescopes in their 
housing with the objective ends toward the adjust- 
able platform, and projecting out from the supporting 
collars about one-quarter of an inch. Since the three 
viewing telescopes are identical, they need not be 
placed in any special order when assembled in their 
housing. Insert the clamping shoes at both ends of the 
telescope and secure them with the setscrews. Plug 
in the lamp housing extension cord and illuminate the 
collimating telescope reticles (fig. 22) . Place the rhom- 
boid alinement prism over the objective end of one 
of the collimating telescopes and rotate the prism 
ftkeoui'i^he axis of the collimating telescope 18-T-540- 
250 until the aperture of the prism is lined up ap- 
proximately with the axis of the mating viewing tele- 
scope. While lodMHgMHitotfthe eyepiece of the view- 
ing telescope, rotate and adjust its alinement with the 
setscrews until the center cross lines of the view- 
ing telescope coincide with the central cross lines of 
the collimating telescope. The other two viewing tele- 
scopes must be adjusted in the same manner so that 
the optical axes of all six telescopes on the fixture 
are parallel to each other. The rhomboid alinement 
prism should be used frequently, after the fixture 
has been put into operation to check the alinement 



of the viewing telescopes with the collimating tele- 
scopes. When any doubt exists about the parallel- 
ism of the three collimating telescopes, they should 
be checked on a distant target as described in (c) 
above. 

(3) Operation of fixture. 

(a) Place a binocular in the inverted position on the ad- 
justable platform so that the hinge pin lugs of the 
left telescope rest on the mounting adapter of the ad- 
justable platform (figs. 20 and 64). The objective end 
if the binocular must be toward the collimating tele- 
scopes of the fixture while the eyepiece end of the 
binocular will be toward the viewing telescopes of the 
fixture. Insert the 1/4 inch diameter clamping rod and 
tighten the knurled clamping knob until the binocular 
is securely fastened (fig. 64). The right telescope of 
the binocular (left telescope facing the fixture) can 
now be rotated around the hinge pin axis throughout 
the entire distance of the interpupillary movement. 
Swing the right telescope of the binocular down to its 
greatest interpupillary distance. Rotate the azimuth 
and elevation adjusting knobs of the adjustable plat- 
form until the reticle center of the lower left-hand 
Sfvag telescope coincides with the reticle center of 


Figure 64. Installing btnocidcB' in binocular testing fixture 41-F-S987—4S7. 
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the lower left-hand coUimating telescope. The binoc- 
ular eyepieces must be rotated to their 0-diopter set- 
ting while collimation adjustment is being performed. 

(b) Swing the right telescope of the binocular up to its 
smallest interpupillary distance and note the relative 
positions of the reticle centers for the top viewing and 
collimating telescopes. If the centers of the two reti- 
cles coincide, no adjustment will be required on the 
right objective lens of the binocular since the optical 
axis of the right telescope will beparallel to the hinge 
pin axis. If the fsSHttkaSkl^wktW^^^i'ng tele- 
scope does not coinci^ydth the reticle center of the 
top collimating telesc^^^ie following adjmting pro- 
ofliure should be carried out : using the plSnMlrMlbd 
and ruled triangle (fig. 21), insert the movable 
3/16-inch diameter pin in the nearest hole on the 
plotting board which corresponds to the location at 
which the viewing telescope reticle center falls on the 
checkerboard reticle pattern of the top collimating tele- 
scope. Place the ruled triangle flat on the plotting boar 
with its 90° angle inserted between the two pins. Th 
90° angle must point around the center of the plotting 
board in a counterclockwise direction. Slide the tri- 
angle about until the two pins are contacting the ends 
of a common ruled line on the triangle. Note the loca- 
tion on the board where the 90° point of the triangle 
falls. Adjust the azimuth and elevation knobs of the 



66. Using biTwcular testing fixture Itl-F-S987-J!j57 to coUimate binocular — 
68-MM setting of interpupillary scale. 
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adjustable platform until the reticle center of the top 
viewing telescope falls on a point of the checkerboard 
reticle pattern which corresponds to the location of 
the 90° triangle point on the plotting board. Adjust 
the objective eccentric rings in the right telescope of 
the binocular until the reticle center of the top viewing 
telescope coincides with the reticle center of the top 
coUimating telescope (fig. 65). The optical axis of the 
right telescope of the b||o|p9PNi^^n39^Mfe|,rallel 
to its hinge pin axis.^^Jl jP ^mi3P^^^B 
Without changinii^l^^ite^f-llfeTfei^^ plat- 
form, adjust the eccentric rings in the left telescope 
of the binocular until the reticle center of the lower 
right-hand viewing telescope coincides with the reticle 
center of the lower right-hand collimating telescope. 
The binocular will now be collimated so that when 
two parallel rays enter its objective lenses, the rays 
will remain parallel upon emerging from the binocular 
eyepieces for^j^^u^ing of the interpupilla^^^^st 

ment. ^ M1^'"x>:A ^ 
Since a collimatiflKWWWilrelllFpermitted (par. ^1) , 

the lower right-hand collimating telescope reticle has 
a tolerance block at the intersection of the cross lines. 
This tolerance may be used where necessary, if dif- 
ficulty is experienced in an endeavor to maintai||JH|r- 
fect collimation adjustment. 

Noll.: Excessive light deviation errors in binocular prisms assem- 
blies usually account for difficulties with collimation adjustment. 
The porro prisms usually have to be changed or shifted to other 
positions when a binocular cannot be properly collimated (par. S8&). 

(e) After completion of collimation, install the locking ring 
and setscrew and seal the objective assembly (par. 51) . 
Install the shield and objective cap. 
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CHAPTER 6 

REPAIR AND REBUILD OF BINOCULARS M7 AND M 1 6 


66. General 


Refer 



67. Preliminary Inspection 

The serviceability of bi nocu lars M7 and M16 should be deter 
t mined as described in pMMR^hs 29 and 30. 



,68. Disassembly 

a. Remove Eyepiece Assemblies and Body Covers (fig. 66) . Pro- 
Qeed as in paragraph 56a except take out three screws which se- 
nj(|re each body cover. 

6. Remove and Disassemble Reticle Assembly (Ml6 only) 
(fig. 67). Unscrew the reticle retaining ring using tubula^wren 
41-W-3726-105 (fig. 68), and take out the reticle and iMRai 
lUnscrew and remove the cell. 

c. Remove Prism Shelf Assemblies (fig. 66). Remove the p 
shelf assemblies as described for binocular M3 (par. 56c). 

S? Remove and Disassemble Objective Assemblies (figs. 6 
69). Unscrew and remove the objective cap. Remove two set- 
screws from the objective adapter. Using tubular wrench 41-W- 
3726-295 (2 23/64 inch end) (fig. 70), unscrew the objective as- 
sembly retaining ring. Remove the objective cell and the eccentric 



3ter. To 


_cell, hold 


sharply with the palm of the hand or a rapping stick. In obstinate 
cases, apply pressure from inside the instrument, protecting the 
objective lens with padding. Remove the retaining ring from the 
objective cell with wrench 41-W-3726-255 (fig. 17) and take out 
the objective. Do not attempt to remove the objective adapter 
from the body unless damaged. If damaged, apply heat to soften 
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CAP, OBJEOIVE- 



SHEIF, PRISM, lEFT, ASSY-C80619 (MZ) OR/ 
SHELF, PRISM, LEFT, ASSY-7670787 (M161'i 


/, SPEflA !^. FL-Fll-HD. NO 5-44NF-3 X 3/8-Al 83735 

RETICLE ASSY-7636819 (M16) 


COVE 



~ • 

feVEPIECE, ASSy^yASl^Bw EYEPIECE, ASSY-7673d34 (M!6)- 

^^^^^Ki^ure 66. Binocul ar M7 or M16 — exploded t»cw.j 


PD 126749A 




\ RING, LOCKING, 2.0S9 iD X 2.375-48NS-3 
/ OD X 0.087 THK-A204265 


\ RING, ADJUSTING, ECCENTRIC, 2.204 10 
/ X 2.3482 OD X 0.378 THK- A204264 



SCREW, SPECIAL, HDLS, 

FL PT NO0-80NF-3X 
0.06 OVERALL-A44188 



RING, RETAINING, 1.967 ID X 
2.145-36NS-3 OO X 11 64 
THK-A204263 


T~f"~T — i\ *0*CTfi, OBJECTIVE-BI77052 
Figure 69. Objeclm^ (issemblv CS0618 — exploded view. 

the sealing compound and remove with a suitable strap wrench 
JlClean and inspect the parts of the objective assembly. 

e. Disassemble Body Assembly (figs. 71 and 72). Disa|p&: 
the body assembly as described in paragraph 56e. ^ 
Disassemble Eyepiece Assemblies (figs. 73 and 74) . R 
ruf^HtaBnoJe ttaiflHI^HIlHMirhich secures 



Figure 70. Using 'wrench 41-W-37B6-296 to remove objective retaining ring. 
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A-BODY, LEFT (MOLDED)-C80621 

B -WASHER, PLAIN, 21 /64 ID X 3/4 OD X 0.005 THK-5183733 
C-WASHER, PLAIN, 21/64 ID X 3/4 OD X 0.0075 WK-7579001 
D-SCREW, HINGE PIN, FRONT-A182042 

E-SCREW, SPECIAL, HDLS, FL-PT, NO 2-64NF-3 X 0,<»2 OVaAll-A204396 
F— BODY, RIGHT, ASSY-C80622 

G_ WASHER, PLAIN, 27/64 ID X 3/4 OD X 0.005 THK-51 83734 
H-WASHER, PLAIN, 27/64 ID X 3/4 OD X 0.00/5 THK— 7579002 
J-AXLE, BODY-Al 82044 

K-PIN, SIGHT, ONE-END-OtAMFERED, 0.0785 X 0.n2-A183732 
L-SCREW, HINGE PIN, REAR— A204257 

M-SCREW, SPECIAL, OVAL-HD, NO 4-48NP-3 XOJ281 OVERALI:-A44193 
N-SCREW, SPECIAL, HDLS, FL-PT, NO 0-80NF-3 X 1/0 OVCRAll— A44189 
P-SCALE, INTERPUPILLARY-A43963 RA PD 1 26755 


Mi 


■^71. Body assembly 080616 — exploded view. 



''fiu, SIGHt, ONE.END.CHA«feSS0 


76730M 



RA 1-0 176'A6 


Figure 72. Right body assembly C8062S — exploded view. 
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RING, RETAINING, 1.021 ID X 1.1-48NS-3 OD X 
0.132 THK-7578187 (FOR 7673634) 

RING, ReiAINING, 31 32 ID X 1.I-48NS-3 OD X 
0.641 THK-A20425S (FC« 7673628) 


INCHES 


SEPARATOR, 0.649 ID X \ .062 Ot> X 
0.977 OVERAa-A204259 



lAPTER, EYEPIECE, ASSY- 

7634626 (FOR 7673634) 
ADAPTER, EYEPIECE, ASSY- 

7634627 (K)R 76736 

SCREW, ftoB; £ONE-PT, NO 
1-72NF-3 X 3/32-540963 
\ 


6^1) > 



SCALE, D(OPTER-B177031 


. CLAMPING, 0.89-36NS 
&'ttibXM02-40NS-3 OD X- 
^ • 0.T68 THK-A204261 * 


RA PD 1 26757 


Figure 7S. Eyejneoe assemblies 7673634 (left, M16 only) and 767S02S — j 
exploded tnew. t 


ing 
aini 


ing ring to the diopter scale. Unscrew and remove the clamping 
ing using an adjustable pin wrench and remove the diopter s^e 

g wrench 41-W-3726-93 (fig. 75) , unscrew and remove t 
aining ring of the left eyepiece assembly of binocular Ml 6, 
remove the field lens, separator, and eyelens from the adapter as- 
sembly. The retainin g rings of the rema ining eyepiece assemblies 
may be removed hy^WKKtltHKKKKt^e the adapter assembly 
(fig. 74) by removing the ring from the adapter and slowly un- 
screwing the cell from the adapter until the multiple threads just 
reach the point of disengagement. At this point, mark the cell 
to coincide with the index on the adapte r and lift off the ce ll. 
Clean and inspect the parts as described for the eyepiece as- 
sembly of binocular M3 (par. 56/) . 

g. Disassemble Prism Shelf Assemblies (figs. 76 and 77) . Pro- 
ceed as described for binocular M3 (par. 56 A) except remove the 
two prism clip posts which secure each prism clip to the prism 
shelf. 
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Figure 76. Using vrrench 41-W-37^-9S to remove retaining ring of 
left eyepiece assembly. 
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SHELF, PRISM, LEFT, STRIPPED, 
ASSY-BI77047 (M7) OR 
SHELF, PRISM, LEFT, STRIPPED, 
ASSY-7636820 1M16) OR 
SHELF, PRISM, RIGHT, STRIPPED, 
ASSY-B177048 
POST, PRISM, CLIP, 3 16 OD X 
1.140 OVERALL-A204268A 
POST, PRISM, CLIP, 3 1 6 OD X 
0.774 OVERALL-A204269 



.(FOR 7636820) OR 
I SHELF, PRIS/>A, RIGHT- C80624 
' (FOR B1 77048) 

RA PD 126761 


Figure 77. Stripped left prism shelf assemblies B177047 (M7 only), 76S6820 
(M16 only), or stripped right prism shelf assembly B177048 — exploded view. 
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h. Rebuild of Equipment. 

(1) Neck strap assembly (fig. 78). Inspect the neck strap 
assembly to see that the leather of the strap is in good 
condition and that the two buttons (fig. 79) are not miss- 
ing or defective. Replace the buttons, if necessary. If 
the strap leather is in bad condition, replace the entire 


assembly 



BUTTON— 520432 


Figure 78. 


Shoulder strap assembly. Check the shoulder strap as- 
sembly to see that the leather and buckle are in good 
condition. If not, replace the entire assembly with a serv- 
iceable one. If the loose keeper is missing or defective, 
slip a serviceable keeper on the strap. 

(3) Carrying case M2i. If the cover assembly is dama ged, ^ ^ 
pry out the four oval-head split rivets which secureJMfcJT jjl 
cover assembly in place and take off the asseii^blii^ WB|ir jj^H 
a new cover assembly in place. 

(4) Case carrying MkU (figs. 4 and 5). No maintenance is 
authorized except to the neck and shoulder strap as- 
semblies ((1) and (2) above). 

69. Assembly 

a. Assemble Body Assembly ^figs. 71 and 72) Refer, to para- 

graph 58a. 

b. Assemble Prism Shelf Assemblies (figs. 76 and 77) . Set the 
porro prism on the shelf being careful to match the scribe marks 
made at disassembly. Install the prism clip posts in the shelf. 
Place the shield, pad, and clip on the prism and secure the clip to 
the posts with the two screws. Proceed similarly with the remain- 
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ing prism and its attaching parts. Adjust and cement the prism 
shelf assembly as described in paragraph 60. 

c. Install Prism Shelf Assembly (fig. 66). Refer to paragraph 
58c. 

d. Assemble and Install Objective Assembly (figs. 66 and 69). 
If the objective adapter was removed from the body, apply seal- 
ing compound (par. 51) between the adapter and the body and 
screw the adapter into the body. Install the objective in its cell 
and secure with the retaining ring. Place the adjusting ring over 
the objective cell and slide the cell with objective installed and 
the adjusting ring into the adapter. Secure with the locking ring. 

Note. Do not seal the locking ring, adjusting ring, and objeflfeAlKbntil the 

binocular has been collimated (par. 65). 

After collimation, install the two No. 0-80 screws and seal the as- 
sembly (par. 51). 

e. Assemble and Install Reticle Assembly {M16 only) (figs. 
66 and 67). Place the reticle spacer in the reticle cell. Install the 
reticle so that the etched side is toward the eyepiece end of the 
instrument. Install the reticle retaining ring, making sure that 
the reticle is alined to the scribe marks made during disassembly. 
Screw the reticle assembly into the prism shelf assembly mak- 
Rng sure that the scribe marks are alined. If a new retaining ring, 
or other part, has been used so that the old scribe marks are not 

vailable for reference, adjust the reticle so that it is vertic 
h^^hynterpupillary scale is set at 63 mm. 
fWKKttm0^overs (fig. 66). Proceed as described for b 


ocular M3 (par. 58/) except secure coven 
instead of two. 



g. Assemble and Install Eyepiece Assemblies (figs. 66, 73, and 
74). Lubricate the threads of the eyepiece cell (fig. 74) with in- 
strument lubricating grease and screw the cell into the adapter. 
Secure with the stop ring. Place the eyelens, separator, and field 
lens in the eyepiece adapter assembly (fig. 73) following the mark- 
ings made at disassembly (par. 40). Install the diopter scale and 
secure with the diopter scale clamping ring. Install the screw 
which locks the diopter scale clamping ring in place. Screw the 
eyepiece assembly into the body (fig. 66). At this time examine 
the binocular for the application of MWO ORD F238-W1. If neces- 
sary apply the modification work order. If the eye guard does 
not have a groove around its periphery for the accommodation of 
filter Ml, MWO ORD F238-W1 has not been applied. Apply the 
modification work order by discarding the old eye guard A204260 
and installing a new eye guard 7640802 in its place. This step 
completes assembly of binoculars M7 and M16. 
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Section II. TESTS AND ADJUSTMENTS 

70. Definition of Field of View and Proper Diopter Setting 

Refer to paragraph 59. In assembling the clamping ring, spot 
the diopter scale with a 90° drill point for the cone-point set- 


screw. 


71. Tilt of Field of Viev 


$(ece Movement 



Q 


Proceed as described for binocular M3 (par. 61) except to move 
the reticle away from the eyepiece assembly ; use a thinner reticle 
spacer between the reticle and the shoulder of the reticle cell. 
To move the reticle toward the eyepiece assembly, use a wider 
reticle spacer. Target distance for binocular M16 is 6.81 yards. 
Therefore, 681.1 = the distance in yards from the telescope at 
\Aiich the target should be placed for the removal of parallax. 


73. Stagger 

Refer to paragraph 62, 


ing 

63. 


75. Tilt of Reticle (Binocular M 1 6 Only) 

.^efer to paragraph 64 

Collimation 




Proceed as described in paragraph 65, except, in using binocular 
test fixture 41-F-2987-457 (fig.. 20), a 9/32-inch diameter clamp- 
ing rod must be used inatparl "f,theal/4-''^^*^ cla mpin g rod when. 


41-W-8746-50 (fig. 15) to rotate the eccentric adjusting ring and 
objective cell in adjusting the binoculars. 
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CHAPTER? 


REPAIR AND REBUILD OF BINOCULAR M8 



77, General 

Refjjp,tojpragraphs 37 through 53. 

Preliminary Inspection 

^er to paragraphs 29 and 30. 

Disassembly 



Covers (fig.^^| Bl-i 


a. Remove Eyepiece Amemblies cmd Body 
fer to paragraph 56a. 

6. Remove and Disassemble Reticle Assembly (figs. 79 and 
Mark the position of the reticle in the retaining ring and sc: 
the retaining ring to the cell and the cell to the prism shelf ( 
39). Unscrew the reticle retaining ring, and remove reticle 
spacer^^^. 

Note. TBHPIls of the reticle assembly for binocular M3 (fig. 45) are 

able for binocular M8. tofrethcr with the necessary attaching parts. Refer to ORD 
8 SNL F-210. If these parts have been installed in binocular M8, remove as 
described in paragraph 56&. 

c. Remove Prism Shel^g/jggg/jljig^fig. 79). Refer ^p; 

graph 56c. 

d. Remove and Disassemble Objective Assemblies (fig. 81). Re 
ragraph 56( 





graph 56e. 

/. Disassemble Eyepiece Assemblies (fig. 84). Proceed as de- 
scribed for binocular M3 (par. 56/) except remove the screw 
which attaches the diopter scale to the eyepiece cell before taking 
off the diopter scale. 
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1 t 

i 2 

INCHES 




A—GAP, OBJe^tVE— A205810 
B— SHIELD, I^ECTIVE— A2058f5 
C— OBJECTIVE, ASSY— C8] 234 
D_-BODY, ASSY— C8 1 231 
f— SHELF, PRISM, RIGHT, ASSY_C8»236 " 

(SCREW, SPECIAL, FL HD, NO 4*48N|:-'3 ' 
'^—jx 0.447 OVERALL— A2058I6 
G— COVER. BODY, RIGHT— B178169 

JSCREW, SPECIAL, OVAL-HD, NO 4-4BNF. 
?3 X 0.215 OVERALL— A2058 11 
J-tYEP!ECE, RIGHT, ASSY— 7673630 
K— GUARD, EYE— 7640806 
L— EYEPIECE, LEFT, ASSY— 7673629 
M— COVER, BODY, LEFT— B 178 168 
N— RETICLE, ASSY— 7644821 
P— SHELF, PRISM, LEFT, ASSY— €81 235 



PD 126766 A 


Figure 79. Binoctdar M8 — exploded view. 
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A-^BODY, RIGHT, ASSY~C«1 238 " , 

B-PIN, STGHT ONE-END-CHAMFERED, 0.0785 X 0. 11 2-Ai 83732 

C^WASHER, PLAIN, 27/64 tO X 3. 4 OO X 0-005 THK-_51 83734 

0- SCREW, HINGE PIN, REAR -A205777 

E-SCREW, SPECIAL, HDLS. FI PT, NO 2-64NF-3 X 1 }6 OVERALL -A205776 
F-SCAIE, INTERPUPttURY-A205?74 

C-SCREW, SPECIAL, HOLS, Fl-PT. W 040NF-1 » Cj3^1i.-A4418R ; 
H- SCREW, SPECIAL, OVaL-FL HO, ^0.4-48NF-3 X OJ®r-OVi^t-^4*t*3-i • 

J- AXLE, BODY- -A! 85454 

K -BODY, LEFT (MOIDED1-C81 237 '-' '. . - 

1- WASHER, PLAIN, 23 64 ID X 3 4 CD X 0.005TMK-T-Alr854^.ti- ■ 
M-sSSRIW, HINGE PIN, FRONT-A205775 ' RA PDi 

^^m^^Figure 8Z. Body assembly C81B31 — exploded view. 



Figure 8S. Right body assembly C81S38 — exploded ineie. 



f 


■SC?HV.- speck;. OVaL-FIL-HD, no 4-48NF-3 X 0.is5 OtPALL- ,' JCi7S' 


CLIP. PRISM, IEFT-Al854c.(l iFOR C8J235) OR 
■ CUP, PRISM RIGHT -A 1 85474 (FOR C8 1 2361 


/ 


SH'ELD, PRISM -8)74608 

PRISM, POIiRO-A185l<>4 


PAD, LAMtNATED PHENOLIC, 
3 -32 WIDE X ? '2 LOHGX 
!/32 THK-A 183736 


SHELF, PRISM, LEFT, STRIPPED, ASSY OR 
SHELF, PRtSM, RIGHT, STRIPPED, ASSY 



SWIEIO, PRISM-Bl 74608 


PAD, lAMINATED 
PHENOIIC. 3/32 
WIDE X 1 '2 LONG X 
1 '32 THK-A18373$ 


CLIP, PRISM, t£FT-A 185468 {FOR CSS 235! OR 
CLIP, PRISM, RIGHT-Al 85474 (FOR C81236) ( 


SCREW, SPECIAL, OVAL-Fll-H0,J^O,*4^^-3 X;P,^^^||^-A205783 


shelf assembly C81S36 (left) of 




P(N, STGHT, CH 
0 0725 X O.-"- 



INCHES 



SHELF, I'PliM- 
C8J239 .LEFr<; 
C81240 T'lGUr 


RAPD J26773A 


Figure 86. Left or right prism shelf stripped assembly — exploded view. 
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g. Disassemble Prism Shelf Assemblies (figs. 85 and 86) . Refer 
to paragraph 56h. 


80. Assembly 

a. Assemble Body Assembly (fig. 82). Refer to paragraph 58a. 

b. Assemble Prism Shelf Assemblies (figs. 85 and 86). Proceed 
as described in paragraph 58. 


c. 
58c. 


Install Prism Shelf Assemblies ( 



Refer to paragraph 


lies (figs. 79 and 81). 


Assemble and Install Reticle Assembly (figs. 79 and 80). If 
a reticle and cell of the type used with binocular M3 are used, 
assemble and install as described in paragraph 58e. If the retic le 
assembly shown in figure 80 is used, place the reticle 
the reticle cell. Install M3-type reticle with etching facing eye- 
piece assembly, others will face objective assembly. Screw in the 
reticle retaining ring, making sure that the reticle is alined to the . 
scribe marks made du^nPriuKssembly. Screw the reticle asd^S^ 
bly into the prism shelf assembly, making sure that the scribe 
marks are alined. Adjust for tilt of reticle as described in para- 
graph 64. 


leu 111 para- « 

vRdMnf 


t Install Body Covers (fig. 79) . Refer to paragraph 
Wvsemble and Install Eyepiece Assemblies (figs!? 
Proceed as described in paragraph 58fif, except install the No. 
80 headless screw (fig. 84) which secures the diopter scale to 
eyepiece cell, before screwing on the diopter scale clamping 
Adjust for proper diopter movement as describe^dj^SPa- 
graph 59 and, if necessary, spot the diopter scale with a drill 
point for the No. 1-72 roun d-point scre w (fig. 84) which secures 
the clamping ring, and spdflHHP^or the No. 0-80 flat-point 
headless screw which siiUii&iUJii^JiBter scale. 


h. Rebuild of Equipment: 



o paragraph 57. 


ction II. TESTS AND ADJUSTMENTS 


8 1 . Definition of Field of View end Proper Diopter Setting 

Proceed as described for binocular M3 (par. 59). After adjust- 
ment, spot new holes, if necessary, for the two headless screws 
(par. SOflr). 

234418 O— 10 53 
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82. Tilt of Field of View 


Adjustment for tilt of field of view was made during reassem- 
bly. Refer to paragraph 60. 

83. Parallax and Eyepiece Movement 

Proceed as described for binocular M3 (par. 61) except to move 
the reticle away from the eyepiece assembly ; use a thinner reticle 
spacer between the reticle and the shoulder of the reticle cell. 
To move the reticle toward the eyepiece, use a wider reticle 
spacer. 5,^^^*^ »r V* 

Note. If the binocular has been equipped with a M3-type reticle assembly, ad- 
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CHAPTER 8 


>AIR AND REBUILD OF BINOCULAR M9 



'^ Section I. REBUILD OF BINOCULAR M9 


eiQj^ paragraphs 37 through 53. 


89. Preliminary Inspection 
Refer to paragraphs 29 and 30. 


isassembly 


a. Remove Eyepiece Assemblies and Body Covers {i 
fer to paragraph 56a. 

6. Remove Reticle (fig. 87). Reticle B173980 and attaching 
parts are mdtillted and removed in the same manner as the reticle i 
assembly for the binocular M8 (par. 796) . However, the parts of 
the reticle assembly for binocular M3 (fig. 45), together with at- 
taching pa^ls, sens available for binocular M9 for standardiza,tiqn. 
Refer to ORD 8 SNL F-210. If these parts have been ir^^f^ 
in binocular M9, remove as described in paragraph 56b. ^ 

c. Remove Prism Shelf Assemblies (fig. 87) . Refer to paragraph 
me. ^# 

d. Remove and Disassemble Objective Assemblies (figs. 87 and 
Proceed as described in paragraph 56d, but ignore references 

tWo screws and after removal of the locking ring, remove the 
washer with wing lugs (fig. 88) . 

Disassemble ^^^^^^^^^^^^^^ and 90). Refer to para- 

Disassemble Eyepiece AsseiTtM?f8''^j!!'^BPPHHid as de- 
scribed for binocular M3 (par. 56/) except remove the screw which 
attaches the diopter scale to the eyepiece cell before taking off 
the diopter scale. 

g. Disassemble Prism Shelf Assemblies (figs. 92 and 93) . Re- 
fer to paragraph 56/i. 


U3 


A— CAP, OBJECTIVE— .Ajs0it72r-'- ' ' ' ' 

B-^SHtCLO, OBJECTIve— A204.730'"* 

C— OBIECTIVE ASSY— C80S88 • ' 

D--..BOOY, ASSY— C8088S 

E-SHtLF, PRISM, RIGHT, ASSY-J380890 

, JSCREW, SPECIAL, OVAL-Flt-HD, NO 4- 

MONC-2 X 0 474 OVERAU-.A204742 
G -COVER, BODY, RIGHT— 7638086 

(SCREW, SPECIAW OVAL-HQ; m 4-40NQ. 
"-(2x0218 OVERALL— A204741 
J— EYEPlECr, RIGHT, ASSY— -7673626 
K— GUARD, EYE— 7640806 
li— EYEPIECE, LEFT, ASSY— 7673627 
M— COVER, BODY, LEFT— B1 78248 



RING, LOCKING, 1-3 8 ID X 

1-5 8-36NS-3 OD X 

Q.l 12 THK-A304731 


RING, ECCENTRIC, 1 .380 ID X 1 .4803 OD X 
0.206 THK-A204732 



INCHES 


CELL, 08JEaiVE- B 177631 


RING, RETAINING, 

1.181 ID X 
1.333 48NS-3 0DX 
5 64 THK-A204733 


IBJECTIVE-A204734 
ly C80888 — exploded view 


Assembly 

a. Assemble Body Assembly (figs. 89 and 90)^ 
graph 58a. 

fl Assemble Prism Shelf Assemblies (fl- 
as described in paragraph 58. 

Install Prism Shelf Assemblies (fig. 87) 



Refer to paragraph 

Assemble and Install Objective Assemblies (figs. 87 and 88) . 

te objective in the cell and secure with the retaining ring, 
e eccentric ring on the cell and install cell, eccentric ring, 
and objective in the adapter. Put the washer in the adapter so 
that the external lugs of the washer engage the slots of the 
adapter. Secure with the locking ring. If the adapter was re- 
moved from the body, install the assembly in the body, sealing 

Yjiafc fil jL ^ith seali 

Note. The cell, eccentric riap, washer, and locking ring must not be sealed 
until the instrument is collimated (par. 65). 

Install the objective shield and cap. 

e. Install Reticle (fig. 87) . Proceed as described in paragraph 
80e. 
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OVEftAH-A204745 


-BODY, LEFT, (MOLDED)-C808§t; 
-AXIE, BODY-A204738 , - f;; ' 

(WASHER, PlAtN, 0.347 jO X 3/4 6l> X 1W-*Si<M«S OR 

" (WASHER, PIAIN, 0.347 ID X 3,M 00 X 0/"" ' 

-SCREW, HINGE PIN, FRONT-A204740 
-SCREW, SPECIAL, HDLS, FL-PT, 1^ 
-BODY, RIGHT, ASSY-C80a92 
-PIN, STGHT, ONE-ENO-CHAMFERED, 0.765 X 0. 1 1 2-A204794 

) WASHER, PLAIN, 27. 64 ID X 3, 4 OD X 0.0025 THK-5204729 OR 
■ /WASHER, PLAIN, 27/44 tD X 3/4 0£> X 0.005 THK-73841 15 
-SCREW, HINGE PIN, REAR-A204747 
-SCALE, INTERPUPILIARY-A204739 

-SCREW, SPECIAL, OVAL-HD, NO 4-48NF-2 X 0.307 OVERALL-A204744 
H-SCREW, SPECIAL. HDLS, Fl-PT, NO 0-80NF-2 X 0.14 OVERALL-A204759 


RA PD 126776 


Figure 89. Body assembly — C80S86 — exploded view. 


^ftillkf'^^lfil^^y Covers (fig. 87) . Refer to paragraph 5: 

g. Assemble and Install Eye'piece Assemblies (figs. 87 and 91). 
Procfigjl as described in paragraph 5Sg, except install the No^ 
O^-Sd^dlftew which secures the diopter scale to the eyepiece celr 
before screwing on the diopter scale clamping ring. Adjust for 
proper diopter movement as described in paragraph 59 and, if 
necessary, spot the cell with a 90° drill point for the flat-point 
No. 0-80 screw which secures the diopter scale and spot the diop- 
ter scale for the No. 1-72 round-point screw. 



Section II. TESTS AND ADJUSTMENTS 


92. Definition of Field of View and Proper Diopter Setting 

Refer to paragraph 59. 
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BUSHING. BODY-AJ04737 


PIN, SIGHT, ONE-END- 
ROUNDED, 0.0785 X 
'0.140-A2Q4752 


[wcHts' 



RA PD 1 


Figure 90. Right body assembly C8089B — exploded view. 

^ Field of View 

Adjustment for tilt of field was made during reassi 
iO). 

Parallax and Eyepiece Movement 

Proceed as described in paragraph 61, except, in order to move' 
the reticle away from the eyepiece assembly, use a thinner reticle 
spacer between the reticle and the shoulder of the reticle cell. 
To move the reticle toward the eyepiece assembly, use a wider 
reticle spacer. 

Note. If the binocular has been equipped with a M3-type reticle assembly (fig. 
45), adjust by loosening the screw and sliding the reticle cell toward or away 
from the eyepiece end of the instrument. 



95. Stagger 

Refer to paragraph 627 

96. interpupillary Setting 
Refer to paragraph 63. 

97. Tilt of Reticle 
Refer to paragraph 64. 
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RING, RETAIN! 
0.299 TH 




RING, RETAINING, 0.847 ID X 0.935-40NS-3 OD X 
3/32 THK-A204748 (FOR 7673627) 


SEPARATOR, 0.648 ID X 0.906 OD X 0.8355 OVERAU-A2047a 
RING, STOP, 1.0;i^^K227 OD X Ol 



EYEIENS-A2Q4757 

CEll. EYEPIECE-Bl 77633 

SCAIE, DIOPTER-B177650 

RING, CIAMPING, 0.7405.48NS-3 ID X 1.033-36NS-3 OD X 0.145 THK-A204756 • 
SC«£W, SPECIAL, HDIS, RD-PT, NO 1-72NF-2 X 0.1 OVERALL-A204761 


Figure 91 . Eye-piece assembly 7673627 (left) or 7673626 (right ) 



g* SCREW, SPECIAL, OVAL-HL-HD, NO 4-40NC-2 X 0.20 OVERAa-A204743 

#*Va*_ > CUP, PRISM, LEFT-A204754 (FOR CB08891 OR 
^ I ^l^ip^ PRISM, RIGHT-A204755 (FOR C80890) 



Figure 93. Left or right prism shelf stripped assemblies — exploded view. 


98. Collimation 

Refer to paragraph 65. 
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CHAPTER 9 


^REPAIR AND REBUILD OF BINOCULARS 
AND MI3AI 




a.'memove Eyepiece Assemblies (figs. 94 and 95). Remo 
eye guards. Take out the five screws which secure each eyepiece 
einbly to the body assembly. Take out and discard the desic- 


bin- 


f 

b. Remove and Disassemble Reticle Assembly (figs. 94, 95, 
and 96). Reticle a saiM nbly7199590 is mounted and removed in the 
same manner as-4neleticfe assembly for the binocular M8 (par. 
796). However, the parts of the reticle assembly for binocular 
M3Jfc|fi-4^ together with attaching parts, are available for 
oculffsi^jJIllKid M13A1 for standardization. Refer to ORP j 
F-210. If "these parts have been installed in binoculars 
M13A1, remove as described in paragraph 56&. 

c. Remove Prism Shelf Assemblies (figs. 94 and 95). Refer to 
paragraph 56c. 

d. Remove and Disassemble Objective Assemblies (figs. 94, 95, 
and 97). Unscrew the objective caps. On binocular M13 only re- 
move the objective shield. It may be necessary to slide a kni 
blade between the shield and the locking ring of the objective 
assembly to facilitate removal of the shield. Unscrew the lock- 
ing ring and remove the washer with external lugs. On binocular 
M13A1 only, remove the gasket from the objective cell. Remove 
the eccentric ring and the objective cell. Unscrew the retaining 
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A^--CAP OBJECTIVE— Al 8547/ 

B— SHIELD OBJECTIVE— A185478 

C--OBJECflVE, ASSY— C131334 

D— BODY, ASSY— CI 31 255 

E- -SHELF PRISM, RIGHT, ASSY-C79390 

ISCRFW SPECIAL, FL-FIL-HD, NO 4- 
f — 48NF-3' X 0.45 OVERALL— A1B5480 
G— GASKET, EYEPIECE— B269516 
H— EYEPIECE, RIGHT, ASSY— 7673632 

(SCREW SPECIAL, OVAL-FIL-HD, NO 4- 
-■- ■-HSNF-S' X 0.375—7578741 
K— GUARD, EYE— 7640806 
L— EYEPIECE, LEFT, ASSY— 7673631 
M-irRETlCLE, ASSY— 7199590 
N^HELF, PRISM, LEFT, ASSY— CI 31 337 

Figure 




'^SSY-7674286 
C— BODY, ASSY--C131255 

'^~~f^rt!<J^^^!^r^, .^""^"r' ASSY_C79390 
E_ SCREW SPECIAL, FL-FIL-HD, NO 4-48NF. 
^ |3 X 0.45 OVERALL—A 1 85480 
F— GASKET, EYEPIECE— B2695 J 6 
G-EYEPIECE, RIGHT. ASSY--7673632 
u jSCREW, SPECIAL, OVAL-FIL-HO NO 4- 
, MSNF.3 X 0.375 bV£RALL-~75?874! 
J— GUARD, EYE— 7640806 
j^-"|YEPlECE LEFT, ASSY~,7674992 




ring from the objective cell and take out the objective and, on 
M13A1 only, the gasket. Do not remove the objective adapter 
from the body assembly unless damaged. If removal is necessary, 
apply heat to soften the sealing compound (par. 42) a nd unscrew 
the adapter, using a<W giiiift^|^iteaifiM^IMB iffifth ^^(0- 
3385-25 (fig. 15). 

e. Disassemble Body Assembly (figs. 98 and 99) . Refer to para- 
graph 56. 

/. Disassemble Eyepiece Assemblies (figs. 100 through 104). 
Remove the dog-point screvi' from the diopter scale clamping ring. 
Unscrew the .ring and remove the diopter scale. Unscrew the re- 
taining ring and remove the field lens, separator, and eyelens 
(par. 43). Mark the lenses (par. 40). Remove the stop ring from 
the body cover assembly. Disassemble the body cover assembly 
until the multiple threads are at the point of disengagement. 
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iWNO, lOCKJNC, 1-3./8 ID X J -S/8.3(SNS-3 OO X 0,112 THK-:.A204731 iMl3j OR 
'RING, LOCKING, I -9/32 ID X 1 -5/846NS-3 OD X 0. 1 08 THK~7i 86840 (M ! 3A I J 


WASHER, t .372 10 X 1 .588 OD X 0.016 THK 

* (EXTERNAL LUGS)-A2047S3 (Ml 3) OR 

• WASHER, 1.25 IDX 1.590 ODX0.0t6 THK 
'(EXTERNAL lUOSI- 7586841 (MI3AI) 



GASKET, RD, ! .275 10 X 1 .59 OD X 
0.02ST«K-7586842(M13/dH' * 


j RtNGy EdCENTSICj to X 
5 1 .4805 OO X 0.20§~1f(«r«A? 85466 


JCEll, OeiECTIV^^l74607 (Ml 3) OR 
/CELL, 08JECTIVL-7611795 (Mi3Al) 


OBJECTIVe-A3 19083 


GASKET, RD, M8 H> X l.;26 OD XL 
0.025 THK-7586843 (M13AU{ 




re 97. Objective assembly C1S1S34 or 7674286 -- mploded view 


At this point, mark the cell and body cover (par. 39) and lift out 
the cell assembly. Do not disassemble the eyepiece cell assembly 
unless the pins are damaged. Clean and inspect the parts of the 
eyepiece a ssemb ly as described for binocular M3 (par. 56/) . 

y.sm Shelf Assemblies (figs. 105 and 106) 




102. Assembly 

a. Assemble Body Assembly (figs. 98 and 99). Refer to para- 
graph 58a. 

b. Assemble Prism Shelf Assemblies (figs. 105 and 106) . Pro- 
ceed as described in paragraph 58b. 

c. Install Prism Shelf Assemblies (fig. 94) . Refer to paragraph 
58c. 

d. Assemble and Install Objective Assemblies (figs. 94 and 97) . 
On M13A1 only, install the gasket with 1.26-inch outer diameter 
in the objective cell. On both M13 and M13A1, install the objec- 


154 



A-BODY, LEFT, (MOLDED)-C131257 

B_WASHER, PLAIN, 23/64 ID X 3/4 OO X 0.005 THK-Al 85456 
C— SCREW, HINGE PIN, FRONT-Al 82042 

D-SCREW, SPECIAL, HDLS, CONE-PT, NO 2-64NF-3 X 0.105 OVERALL-A. 
E-BODY, RIGHT, ASSY-C131256 

F_WASHER, PLAIN, 27/64 ID X 3/4 OD X 0.005 THK-51 83734 
G-AXLE, BODY-Al 85454 

H-PIN, STGHT, ONE-END-CHAMFERED, 0.0785 X 0.1 12-Al 83732 
J-SCALE, INTERPUPILLARY-Al 85455 

K-SCREW, SPECIAL, OVAL-HD, NO 4-48NF-3 X 0.281 OVERALL-A44193 
-SCREW, SPECIAL, HDLS, FL-PT, NO 0-80NF-3 X 1 /8 OVERALL-A441 89 
AA-SCREW, HflWP1»»«< REAR-Al 82043 


Figtifi OS. Body assembly C1S1266 — exploded view 



i ^ 

my 

■k tive in the cell and secure with the retaining ring. Place the ec- 

^■L centric ring on the objective cell and insert the cell in the adapter^ 

^HL On binocular M13A1, place the gasket with 1.59-inch outer^lHr 

^^HL \ ameter over the objective cell and eccentric ring. Install the 
^^^Hk , washer with external lugs engaging the lugs in the slots of the 
^^^^B|t ^Sdapter and secure with the locking ring. If the adapter was re- 
^^^^M^ moved from the body, install the objective assembly in the body 
^^^H sealing the adapter to the J^^^^ar. 51) with sealing compound 
^^^H for optical lenses. ^ 

^^^^^^^^^ e. Assemble an^^KKm JHwK/KKI^mibly (figs. 94 and 96). 
^^^^^|B[^roceed as described in paragraph 80e. 

/. Assemble Eyepiece Assemblies (figs. 100 through 104). If 
necessary, press new pins into the holes in the eyepiece cell. Lubri- 
cate the threads of the eyepiece cell assembly with instrument 
lubricating grease and screw the cell assembly into the body cover 
making sure to line up the scribe marks made at disassembly be- 
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) PIN. STGHT, ONE-END CHAMFERED, 
■ /0.0785 X C.n? ■A183732 


BODY, RIGHT (MOIDED)- 
C13575S 



RA PD 126786 
exploded view. 


ore engaging the multiple Install the stop ring on the 

body cover. Place the eyelens, separator, and field lens in the 
.body cover assembly and secure with the retaining ring. Install 
the diopter scale on the eyepiece cell and secure with the clamp- 
ing ring and the set screw. The diopter scale will be adjusted to 
the proper setting (par. 59) after assembly of the instrument. 
Install Eyepiece Assembly (fig. 94). Place a thin coating of 
al lens sealing compound around the lower shoulder of the 
binocular body. Place the gasket in the body cover of the eye- 
sembly and install the eyepiece assembly on the binocular 
cure with the five screws. Examine the eye guards. If the 
rds do not have an annular groove for the accommoda- 
Iter Ml, apply MWO ORD F210-W1 as described for bin^, 
3 (par. 58g). 




Section II. TES 


ENTS 


Refer to paragraph 59. 


104. Tilt of Field of View 

Adjustment for tilt of field of view was made during reassem- 
bly. Refer to paragraph 60. 
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RING, RETAINING, 0.81 2 ID X 0.937-40NS-3 OD X 3/32 THK-At 85458 

SEPARATOR, 0.650 ID X 0.906 X 0.806 OVERALL-Al 85459 


COVER, BODY, LEFT, ASSY-7674134 IM13) OR 
COVER, BODY, LEFT, ASSY-7674993 (M13A1) 



SCREW, SPECIAL, HDLS, DOG-PT,(, 
NO 1-72NF-3 X 3 16 OVERALL- A1 85461 * 


RA PD 1 26788 


Figure 101. Right eyepiece assembly 7673632 — exploded viene. 
234418 O— H- 53 
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Fiffwre lOS. Right body cover assetnbly 7674135 — exploded view. 
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CELl, EY6PIEC£-B1 74604 


PIN, SIGHT, CHAMFERED, 
/ 0.0468 X 0.14-A 185457 




1 

INCHES 

1 2 

1 3 


RA PD 126792 


Figure 106. Prism shelf assembly C79390 (right) or C131SS7 (lefl) ■ 
exploded view. 
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PIN, SIGHT, 
CHAMFERED, 
0.0725 X 1 / 4- 
A1 83731 



RA PD I 26793 



(FOR 7641838) 



Figure 106. Stripped pri^m she lj asse mbly 76418S7 (left) or 7641888 (right) — 


105. Parallax and Eyepiece Movement 
Proceed as described in paragraph 61, except in order unnuv 

the reticle away from the eyepiece assembly, use a thinner 
reticle spacer between the reticle and the shoulder of the reticle 
cell. To move the reticle toward the eyepiece assembly, use a 
wider reticle spacer.- 

106. Stagger 

Refer to paragraph 62. 

1^7. Interpupillary Setting 

Refer to paragraph 63 


108. Tilt of Reticle 

Refer to paragraph 64. 

109. Collimation 
Refer to paragraph 65. 
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CHAPTER 10 
REPAIR AND REBUILD OF BINOCULARS 


i7rAMI4MI7Ai 



MWO ORD F238-W1 modifies binoculars M15 and M17 to ac- 
commodate filter Ml and changes the designation of binoculi^^ t| 
M15 to M15A1 and binocular M17 to M17A1. Refer to paragraph 
6c. For general maintenance information, refer to paragraphs 37 
tffhgh 53. 



Preliminary 


Inspection 

;graphs 29 and 30. 



I 12. Disassembly 

RBmove Filter Holder Adapter Assemblies or Eye Guards 
T^^rorough 110). If filter holder adapter assemblies are 
, as on binocular M15 or on early models of binocular M17, re- 
SVe the three screws 7579569 which secure each adapter as- 
sembly to the cover with eyepiece assembly. Lift off the adapter 
sltemblies. The adapter assemblies will be discarded in accord- 
ance with MWO ORD F238-W1 at assembly. If eye guards are 
used, remove the eye guards. 

6. Remove Cover with Eyepiece Assemblies (figs. 107 through 
110). Remove the five screws which secure each cover with eye- 
piece assembly; take off the assemblies and their gaskets. Re- 
moval of the alternate assemblies is no different from that of the 
preferred cover with eyepiece assembly. Remove and discard 
desiccators. 

c. Remove and Disassemble Reticle Assembly (M17 and M17A1 ) 
(figs. 109, 110, and 111). Refer to paragraph 686. 
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Figure 107. Binocular M16 


— partial exploded view. 









d. Remove Prism Shelf Assemblies (fig. 112). Refer to para- 
graph 56c. 

e. Remove Objective Assemblies (fig. 112). Unscrew and re- 
move the objective cap. Soften the sealing compound (pars. 42 
and 51), and using tubular wrench 41-W-3726-295 (fig. 70) re- 
move the locking ring. Take out the objective shield, gasket, and 
eccentric adjusting ring. Remove the objective assembly. 

/. Disassemble Objective Assemblies (fig. 113). Using tubular 
wrench 41-W-3726-255 (fig. 17), remove the retaining ring and 
take out the objective. Refer t o para graphs 40 and 43. Clean the 
parts (par. 46) . Inspect the ^^sMnRsHl&r'SkJtlglUK'^^ks, sepa- 
ration of the cemented elements. Clean all sealing compound from 
_the metal parts and inspect for defective screw threads, burrs, 
knd bad wrench slots. Remedy any defect found before proceed- 
^ing further. ||^ 


OBJECTIVE-B177053 



WNO, RETAINING, 1.967 ID X 
2.14j-36NS-3 OD X 
It/*4 IHK-A204263 


Figure 113. Objective assembly Cmil^ ^ exnlnded 

ssemble Bod'jj^lKKKKIHy and 111 

paragraph 56e, except, if it is necessary to remove the body bush- 
ing, drill out four pins (instead of one) in the flange of the bush^- 
ing before unscrewing the bushing. 

h. Disassemble Body Cover with Eyepiece Assemblies (M15) 
(fig. 116). Remove the dog-point screw from the clamping ring. 
Unscrew the clamping ring and remove the locking ring and the 
spring washer. Remove the diopter scale. Unscrew the stop ring. 
Unscrew the eyepiece assembly from the cover to the point of 
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T.I 2 

|3 


|5 

|6 

INCHES ' 








A44 


A-BODY, LEFT (MOIDED)-C132010 

a I WASHER, PIAIN, 21 /64 ID X 3/4 OD X 0.0075 THK-7579001 OR 

(WASHER, PLAIN, 21/64 ID X 3/4 OD X 0.005 THK-51 83733 
C-SCREW, HINGE PIN, FRONT-A1 82042 

D-SCREW, SPECIAL, HDLS, CONE-PT, NO 2-64NF-3 X 0.105 OVERALl- 
E-BODY, RIGHT, ASSY-C1320t 1 

c_ (WASHER, PLAIN, 27/64 ID X 3/4 OD X 0.0075 THK-7579002 OR 
^ I WASHER, PLAIN, 27/64 ID X 3/4 OD X 0.005 THK-51 83734 
G-AXLE, BODY-Al 82044 
H-WN, BEVELED END, 0.0785 X 0. 1 1 2-Al 83732 
J-SCREW, HINGE PIN, REAR-A204257 
K-SCALE, INTERPUPILLARY-A31 801 2 

l-SCREW, MACH, OVAL-FL-HD, NO 4-48NF-3 X 1/4-541190 
iM-SCREW, SPECIAL, HDLS, FL-PT, NO O-BONF-3 X 1 /8 OVERALL-A441 89 


Figure 114. Body assi 


19 — exploded vieta 



disengagement of the multiple threads and scribe the eyepiece 
assembly to the cover; remove the eyepiece assembly. Disas- 
semble the eyepiece assembly by unscrewing the retaining ring" 
(fig. 117) by hand and removing the field lens, separator, and eye- 
lens from the eyepiece cell assembly (pars. 40 and 43). Remove 
the pins of the cell assembly (fig. 118) only if damaged. 

le^Body Co ver with Eyev iece Assemblies (MlSAl^ 

piece cell with tubular wrench 41-W-3726-93 (fig. 75) and take 
out the field lens, separator, and eyelens (pars. 40 and 43). Re- 
move the dog-point screw from the clamping ring (fig. 119 or 
120). Unscrew the clamping ring and remove the diopter scale 
(fig. 119 or 120). Remove the stop ring from the body cover (fig. 
119 or 120). Disassemble the body cover assembly (E, fig. 119) 
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RING, LOCKING, 1.113 ID X/ 
1.233 OD X 0.124 THK-7575236r 


RING, CLAMPING, 0.89-36NS-3 ID X 1.22 OD X 0.175 THK-7575235^ 
SCREW, SPECIAL, HDLS, DOG-PT, NO 1-72NF-3 X 3 la OVERAll-A 185461' 


8A PD 126803 


Figure 116. Body cover with eyepiece assembly 76694^ (left, MIB) or 7669430 
( right, MIB) — exploded view. 
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RING, RETAINING, 0.965 ID X l,l-48NS-3 OD X 
0.415 THK-7575241 



INCHES 


SEPARATOR, 0.649 ID X 1 .063 OD X 
0.945 OVERAlL-7575237 



Figure 118. Eyepiece cell assembly 76S471S — exploded view. 
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by unscrewing the eyepiece cell assembly (fig. 121) to the point of 
disengagement of the multiple threads. At this point, scribe the 
cell to the cover and take out the cell assembly. Do not remove 
the pins from the cell assembly (fig. 118) unless damaged. 





(•RING, RETAINING, 0.965 ID X 1.1-48NS-3 OD X 0.415 THK. 
j(FOR 7672854 OR 7673633 OR 7676155 OR 76707781 OR 
)RING, RETAINING, 1.021 ID X 1.1-48NS-3 OD X 0.132 THK-7578187 
' (FOR 7673635 OR 7670774) 
B-IENS, FIELD-7575229 

C-SEPARATOR, 0.649 ID X 1.063 OD X 0.955 OVERALL-r7575237 

O-EYELENS-7575230 

/COVER, BODY, LEFT, ASSY-7674628 (FOR 7670774 OR 7673*33 OR 7674628) OR 
jCOVER, BODY, RIGHT, ASSY-7675652 (FOR 7672854) OR 
1 COVER, BODY, RIGHT, ASSY-7676156 (FOR 7676155) OR 
'cover, BODY, RIGHT, ASSY-7674629 (FOR 7670778) 
F-RING, STOP, 1.185 ID X 1-3/8 OD X 0.156 THK-A320684 
G-SCALE, DIOPTER-76347n 

RING, CUMPING, 0.S9-36NS-3 10 X 1.202-40NS-3 OD X 0.175 THK-7584929 
(FOR 7672854 OR 7673633 OR 7673635 OR 7676155) OR 
RING, CUMPING, 0,89-36NS-3 ID X 1 .3 1 2-48NS-3 OD X 0. 1 75 THK-7582280 
(FOR 7670774 OR 7670778) 
J-SCREV^, SPECIAL, HDLS, DOG-PT, NO 1-72NF-3 X 3/16 OVERAIL-Al 85461 

RAP&12680<!> 


H- 



Pigure 119. 



Body cover with eyepiece osseWSly 11670974 o r 76707 78 or 767S8Bi q£. 

lOIOOOO OT I 


j. Disassemble Prism Shelf Assemblies (figs. 122 and 123) . Re- 
fer to paragraph 56h. 

k. Rebuild of Equipment. Refer to paragraph 68A. 
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INCH 

1 

b 

i 2 

1 3 



1 ! 

1 ^ 




\ COVER, BODY, 8IGHT-7676070 
J (FOR 7676156) OR 
f COVER, BODY, RIGHT-7670779 
\ (FOB 7674629) 


RA PO 126S08 


Figure ISl. Body cover assembly 76746e8 or jerJfiSB or 7676663 or 
7676166 — exploded view. 

234418 O— 12 53 
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^SCREW, MACH, OVAL-Fll-HD, NO 2-64NF-3 X 1/8-503900 

JCIIP. PRISM-B270801 (FOR C131928 OR 7iI^7M QR 
CUP, PRISM-7636865 (FOR C131930) 

SHIELD, PRISAA-Bl 77055 

PRISM, PORRO--A204256 


SHIEID,PR(SM-B1 77055 



SHEIF, PRISM, lEFT, STRIPPED,! 
ASSY-B270803 (FOR CI 3 1 928)/ 
SHEM^f P?aNlkEFT, STRIPPED,' 
OR 7670776) 
tm, STRIPPED,\ 
1ORC131930)/ 




PAD, PRISM- 
At 83736 


B270801 (FOR C 131 928 OR 7670776) OR| 
CUP, PRISAA-7636865 (FOR Ct31930(/ 



2-64NF-3 X ^ /8-503900 



IJI >||^mbly 

a. Assemble Body Assembly (figs. 114 ancJ 115). Proceed as de- 
i^crihed for binocular M3 (par. 58a) , except, if the body bushing 
^jBas-RniSved from the right body, pin the bushing flange to the 
body at the eyepiece end with four pins. 

6. Assemble Prism Shelf Assemblies (figs. 122 and 123). Re- 
fer to paragraph 586^^^^^^^^^^^^^^^ 

c. Install Pm7}ii^lflHHPIW!i9BHMMHp Refer to para- 
graph 58c. 

d. Assemble and Install Objective Assemblies (figs. 112 and 
113). Place the objective in tlMMMMHiecure with the retaining 
ring. Place the objective assembly in the body and install the ec- 
centric adjusting ring around the cell. Place the gasket and the 
shield over the eccentric ring, engaging the luga of the shield witli 
the slots in the body assembly. Secure with the locking ring and 
install the objective cap. 

Note. Perform the coUimation procedure given in paragraph 37 before sealing 
the objective assembly. 

e. Assemble and Install Reticle Assembly (M17 and M17A1) 
(fig. 111). Refer to paragraph 69e. 
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<PIN, SIGHT, CHAMFERED, 
} 0.0725 X 0.235-A20S784 



1 SHELF, PRISM, LEFT-C131929 
\(FOR B270803) OR 
'SHEIF, PRISM, RIGHT-d 
'UFOR B270804) OR 
/SHELF, PRISM, LEFT-^^O! 
f (FOR 7636813) ^ 


RA PD 126810 

Figure IBS. Stripped prism shelf assembly BZTOSOS or 8^70804 or 7636813 

exploded mew. ^ 



f. Assemble Body Cover with Eyepiece Assemblies (M15 and 
7 vrith Filters) (figs. 117, 118, and 119). Discard the spring 
washer 7575245, the locking ring 7575236, and the clamping ring 
^7575235 (fig. 116) removed at disassembly. Procure a new clamp- 
Wnf ring 7584929. Refer to MWO ORD F238-W1. Insert the pffis 
in the eyepiece cell, if removed. Insert the eyelens in the cell as- 
sembly and seal with sealing compound (par. 51). Install the 
separator and the field lens in the cell and secure with the re- 
taining ring. Seal the retaining ring to the cell with shellac. Screw 
the cell assemblufiig the body cover (fig. 116), following the 
scribe maffl^'mad^Tit disassembly in meshing the multiple 
threads. Install the stop ring on the cover. Place the diopter 
scale on the cell assembly and secure with the new clamping ring 
as for binocular M15A1 or M17A1. Secure the clamping ring with 
the dog-point screw. Adjustment of the diopter scale will be 
made after complete reassembly as described in paragraph 59. 
Binoculars M15 modified in accordance with this paragraph and 
by installation of eye guards for filter Ml (i below) will be re- 
designated "M15A1" and binoculars M17 so modified will be re- 
designated "M17A1." In the field, this will be accomplished by in- 
scribing, with a sharp graver or scriber, "Al" after the present 
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"M15" or "M17" marking on the body cover. Depots will, at the 
time of modification, engrave or stamp "Al" after the present 
"M15" or "M17" marking on the body cover. If steel stamps are 
used, the letters and figures will not exceed one-eighth inch in 
height. 

g. Assemble Body Cover with Eye-piece Assemblies (M17 with- 
out Filters) (figs. 119 and 120). If the old-style clamping ring- 
7582280 with 1.312-48NS outgflppil^^ is used, discard the ring 
and replace with a new riM^Bpi^^^ith Ij202--40NS outer di- 
ameter to fit eye guards tSIDoOI of the tyj^Hfeft on binocular 
M17A1. Redesignate the binocular "M17A1" as described in / 
above and assemble as described in h below. Refer to MWC^RD 
F238-W1. ^WmK. 

h. Assemble Body Cover with Eyepiece Assembly (Wi&Ai^iMm 
M17A1) (figs. 118, 119, and 121). Install the pins in the eyepiece 
cell assembly if these were removed. Screw the eyepiece cell as- 
sembly into the body cover, engaging the multiple threads accord- 
ing to the scribe marks made at disassembly. Place the eyelens 
in the cell assembly and seal (pars. 50 and 51). Install the separa- 
tor and field lens and secure with the retaining ring. (The retain- 
ing ring with 0.132-inch thickness is used on the left eyepiece of 

cular M17A1 to allow space for the reticle assembly.) Install 
stop ring on the body cover. Place the diopter scale over tha 
ring and secure with the clamping ring and the .dog-poinf 
rew. Adjustment of the diopter scale will be made after comJ 
lete assembly as described in paragraph 59. 

i. Install Body Cover with Eyepiece Assemblies (figs. 108 and 
110). Place a hght coating of sealing compound (par. 51) around 
the inside edges of the body cover and around the outer edges 
Ifc the body opening. Place the gasket over the opening and in- 
stall the body cover with eyepiece assembly. Secure with the five 
screws. Install eye guards 7640802 with an annular groove for 
filter Ml; discard other eye guards if removed at disassemblj|^ 



Refer to MWO O 


1. 


Section II. TESTS AN 
1 14. Definition of Field of Vie 


JUSTMENTS 
Bt Diopter Setting 


Refer to paragraph 59. 

1 15. Tilt of Field of View 

Adjustment for tilt of field of view was made at the time of re- 
assembly. Refer to paragraph 60. 
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1 1 6. Parallax and Eyepiece Movement 

Refer to paragraph 61 for procedure. 

1 1 7. Stagger 

Refer to paragraph 62. 
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CHAPTER II 


REPAIR AND REBUILD OF BC TELESCOPE M65 
AND TELESCOPE MOUNT M48 



Section I. GENERAL MAINTENANCE 


>.^^^iip/xiiPition and instructions herein are supplementary to 
instructions for the using organization contained in TM 9-575. 

^This chapter contains general and specific maintenance in- 
Etions for the repair and rebuild of each major component of 
6C telescope M65 and mount M48. In the following sections, spe- 
ic adjustments, repairs, and rebuild procedures are described. 
|ch major component is restored to a serviceable condition by 
Assembling its assemblies and subassemblies, by inspecting; 
by replacing parts, and using necessary machining operations 
^ followed by reassembly, tests and adjustments, and final inspec- 

Kim m 

c. The general maintenance methods given in paragraphs 37 
through 52 are applicable also to BC telescope M65, tel^cope. 
mounted M48, and equipment. In addition, paragraphs 1224^01 
124 detail general maintenance methods which involve compo 
nents or procedures peculiar to the BC telescope or to the mount, 

122. Wqi 

a. General.WKKtKKKtka,nd worm gear principle is used in the 

BC telescope and mount as a means of rotation in azimuth and in 
elevation. Figure 124 illustrates a typical worm and worm gear 
mechanism. Note that the lateral movement of the worm is pre- 
vented by the worm ball cap which is threaded for adjustment, 
and that the worm is held in mesh by a spring and plunger ar- 
rangement on the one end. Before proceeding with any inainte- 
nance work in connection with this type of mechanism, all main- 
tenance work for the worm shaft, as outlined in 6 below, must be 
thoroughly understood and, if necessary, accomplished. 
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MICROMETER 



WORM GEAR 


PLUNGER 


SPRING 


Figure IS4. Tyjjical worm and worm gear mechanism 



tenance of Worm Shaft. For a worm shaft' 
properly, the shaft itself must be absolutely true and straight so 
as to prevent the worm from being thrown off center at 
revolution of the shaft and causing a binding movement "in' 
worm and worm gear mechanism. If such binding occurs, it is fre- 
quently due to a bend or, more often, several bends in the shaft. 
In such cases, the entire worm shaft should be replaced. It may 
sometimes, however, be necessary to try to locate and straighten 
jese bends. This process involves much skill and the ability to 
"sdect from a wide variety of methods those best suited to the 
particular condition found. No specific procedure can be specified. 
If the shaft is not too badly bent, one method is to straighten 
it by tapping with a lead hammer. If the shaft cannot be straight- 
ened, replace with a new one. 

Caution: After lapping has been completed, remove all lapping 
comp ound to prevent continued wear to the parts. In addition, do 
not lap ball sockets having plastic inserts. 
Generally, the entire length of the shaft must be continually 
tested during the straightening process, and the shaft must be 
straightened to a point where the worm thread will be no more 
than 0.001 inch off center when the shaft is rotated in its bear- 
ings. Care must be taken to avoid damaging the worm thread or 


179 


any of the bearing surfaces while straightening the worm shaft. 

c. Maintenance of Ball. The worm shaft ball plays an important 
part in obtaining a smooth, nonbinding movement free from back- 
lash, and the ball, therefore, must be perfectly round. An out-of- 
round ball provides a poor bearing surface and will cause binding 
in the throw-out mechanism besides being a source of backlash 
trouble. To true an out-of -round ball (when a replacement part is 
not available) without removing an excess amount of metal, 



(1) See that the spherical bearing surfaces on the ball cap 
and ball sockets have been relieved, as shown in figure 
126, before fitting these parts to the ball. The relief 
may be accomplished with a small bearing scraper made 
for this purpose. If this is not done, the adjustment of 

^ the ball cap becomes very critical. Too much bearing sur- 
face on these parts tends to lock or bind the worm shaft 
movement when the ball cap is brought against the ball. 
Relieving the bearing surfaces reduces the tendency of 
these parts to lock themselves on the ball, and the ad- 
justment of the ball cap becomes less critical. Do not cut 
away more than one-half of the bearing surface, as too 
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little bearing surface will cause rapid wear with conse- 
quent backlash. 


POINTS OF RELIEF 


BALL CAP 



WORM 




Figure 1S6. Points of relief on ball cap. 


(2) The initial fitting is performed by placing the worm shaft 
f in a lathe collect and applying compound (fine pumice) 

^^^p to the ball. Both ball cap and socket are then slipped 
onto the shaft and held together around the ball while 
the lathe is turning at a slow speed. This lapping process 
j^H should continue until a good bearing surface is shown on 
^^Lp, the ball cap and socket. The cap and socket must then 
^^^^^ be washed in solvent and assembled in the instrument 
^1^^^^ with a very fine film of the same lapping compound on t' 

ball. The worm shaft is then turned about six times to 
L 1^^^ perform a finish lapping. Then the assembly must again 
II ^[P be removed and washed thoroughly in dry-cleaning sol- 
vent or volatile mineral spirits. The bearing surfaces 
should now show a smooth, satin finish. If so, further 
'Cp^L polishing or burnishing of the parts is unnecessary. 
T^^Ptflpw.' Do not lap ball caps having plastic inserts 
^pes of late manufactmUgig 

e. Fitting Plunger to Housing. The plunger must fit in the hous- 
ing without any side play. If it fits loosely, the worm shaft will 
have side play which will appear as backlash on the micrometer 
dial. In order to facilitate handling of a new plunger, when fitting, 
select a piece of brass or steel rod, a little larger in diameter 
than the spring hole in the plunger, and turn a slight taper on the 
end of it. Then force the plunger tightly on the rod. The rod must 
not turn within the plunger. Lap the plunger in the housing so 
that the plunger will be free enough to move smoothly up and 
down when a slight finger pressui'e is exerted against it. 
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/. Fitting Plunger to Worm Shaft. 

(1) The worm shaft must fit in the semicircular bearing sur- 
face of the plunger without any side play. If side play 
is present, this will appear on the micrometer dial as 
backlash, as in the case of a loose fitting plunger. Before 
lapping in, relieve the center portion of the semicircular 
bearing. This is done so that the worm shaft will wear 
itself in deeper, reducing the possibility of developing 
side play. 

(2) Mount the worm shaft in the housing and adjust the ball 
cap so that there wQtiHHHi^d play in the shaft. Apply 
a thin coating of lapping compound (fine pumice) to the 
plunger's semicircular bearing surface and then insert 
the plunger into the housing. Insert the plunger sprinl^j. 
Screw in the plug until it is flush with the surface of 
the housing. Lap in by turning the worm shaft a^few 
turns in each direction. Remove the plunger and clei 
in solvent so that the bearing surface can be observed 
Lap until there is comnMe contact of the worm shaft o 
the semicircular be^^^^wrf ace of the plunger and wor 
shaft and clean parts thoroughly. Reassemble into 
ing and check for side play. 

g. Fitting Worm to Worm Gear. 

(1) Before lapping is started, always clean the parts 

oughly and examine the teeth for nicks,, burrs, and sharp 
edges. If a new worm is to be installed, place the worm 
Ip in a lathe chuck, and with the lathe running at slo 
speed, file a slight radius on the corners of the worm 
tiiread. Whether a new or old worm is used, it is alway 
Wlk to check the gear mesh before lapping is start 
Wipe a fine coat of Prussian blue on the worm thread 
and assemble the instrument. Turn the worm over th^ 
^^ipreJIre range of movement and then disassemble. ChedT 
for high spots, bottoming, etc. Scrape off the high spots. 
If an old worm is bottoming in the worm gear, set the 
worm up in a lathe and turn off about 0.010 inch from 
the outside diameter of the worm thread. Recheck to 
insure that the worm is not bottoming on the worm gear. 

a new worm bottoms in the worm gear, then th§^ 
worm gear teeth are worn excessively and a new worm 
gear should be installed. When the bearing of a new worm 
in an old worm gear is checked, it may be found that the 
new worm is riding on the corners of the worm thread, 
because the old worm had a larger radius on the corners. 
Do not increase the radius on the new worm. Examine 


[ wor" 
3 thor 




the corners of the worm gear teeth. If there is a visible 
ridge, scrape it off with a three-cornered scraper. If no 
ridge is visible, proceed to lap in the worm until an even, 
smooth movement is obtained and the bearing is shown 
on the sides of the worm and worm gear teeth. When 
lapping worm and gear, better results will be obtained 
by removing the spring behind the plunger and instal- 
ling a solid plug. In this manner, any minute high spot 
which might be rolled over will be removed, thus increas- 
ing the perfection of the fit. After lapping is finished, 
place the worm -TtiiiimilMiii Tnthr and increase the radius 
on the corners of the worm thread. This is done so that 
as the movement wears, the worm will move in without 
developing a bearing on the corners of the thread. A 
corner bearing will prevent the worm from moving into 
proper mesh, and backlash will develop. 

Circular Error. 

01) Although a -worm and worm gear mechanism mify 

ate smoothly and have backlash within the allowable tol 
. erances, there may still be an error in the mechanism 
P due to poorly spaced worm gear teeth. This conditio" 
known as "circular error," is found in mechanisms hav- 
ing scales attached for measuring angles, and will cause 
errors in scale readings when using the instrument. The 
condition may be checked by setting up a number of 
known mil angles and checking the instrument agai 
them, or through testing of the instrument in a n 
uth testing fixture (see table II for inform^||||||||P^gj 
ing this fixture). 

Slight errors may be eliminated as follows : first, locate 
those teeth on the worm gear that are causing the error. 
Then determine how they must be corrected to insure 
that the scale reading will accu rately reflect the actual 
line of sight. HSPIWpPliWaulty teeth to adjust the 
fit so as to correct the error. 

If the above method is not sufficient, and a replacement 
art is not available, another method may be used in an 



(2) 


(3) 


as required, through use of an old worm or an offset 
punch that fits each tooth snugly. Hold the punch or 
the old worm at the determined point of error. Tap or 
push the worm gently, but with sufficient force to correct 
the error. Assemble the mechanism and recheck circular 
error. 
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play in bearings, and binding in bearing sur,facg 
many cases, it will be found that total back! 


Backlash. 

(1) General. Backlash is one of the main factors contribut- 
ing to the malfunctioning of moving mechanical parts. 
It is free play, or movement of the driving member with- 
out corresponding movement of the driven member. The 
total absence of backlash is the ideal condition for instru- 
ments. It is well known, however, that small amounts of 
backlash must be present in order to obtain smoothly 
functioning and operable mechanical movements. Toler- 
ance limits for backlash have, th^ejpjy, been estab- 
lished for the BC telescope and its mbuMp'( pars. 31 and 
32) . There are many causes for backlash. The most prev- 
i^nt are looseness in gear meshes, end play in shafts, 

surfacesL 

result of combinations of these causes. 
Inspection for backlash. The inspection for backlash i^ 
primarily a means for determining the angular distant 
through which the driving member of a mechanism, e.g., 
^ a worm, moves before causing movement of the driven 
J|p member, e.g., a won^^eat (par. 31). 

Looseness in gear meshes. This type of backlash is due to 
the slack or looseness between the mating members of 
mechanism. A close mesh of the worm with the teeth of 
the worm gear is obtained by means of pressure against 
the worm shaft from a spring and plunger (fig. 124). If 
^ the teeth are not firmly in mesh, there may be rotation 
Tl of the worm without a corresponding movement df tl 
arm gear. This condition may be due to a weak plunger 
(fig. 127), which does not force the worm all the 
'or which permits it to ride out inst^HI& Mrning 




the worm gear. It may be due to burrs or irregularities 
on the plunger or its h oHsing which do not permit the 
plunger to bear^f?I^PBBBiP^orm shaft. It may be 
due to the fact that the worm and worm gear are so 
badly worn that the worm shaft bears on its housing (fig. 

128) , and the worm is thus prevented from meshing fully 
with the worm gear. It may also be due to improper 
clearance between the micrometer and the housing (fig. 

129) . The lost motion, or slack, may also result from 
"bottoming" which prevents full mesh of the teeth. "Bot- 
toming" (fig. 130) is the condition which exists when 
the crests of the teeth of one member bear in the 
troughs of the other. 


LOOSE MESH 



Figure 1S8. Shaft rubbing on housing. 
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Figure ISO. Worm bottoming tn worm gear. 


186 


(4) End play. End play is the term applied to lengthwise 
movement of a shaft (fig. 131). Such movement, in a 
moderate degree, is acceptable when it does not contrib- 
ute to the total backlash. Shafts are normally restricted 
longitudinally by shoulders, collars, thrust bearings, ball 
caps, and sockets, or by a combination of these. Ball 
caps and sockets and worm shaft balls are used for this 
purpose in the materiel covered in this chapter, the worm 
shaft ball being held between the ball cap and the socket. 
;heball ca p is. loo se, a nd the ball socket does not bear 
iiywk^^^^&liKf^yipBk the ball, end play in the shaft 
will result. As the worm shaft is rotated, the slack be- 
tween the ball and ball cap or socket must be taken up 
before the shaft will cause the worm gear to rotate. 



Figure 131. End play in worm shaft. 

Reduction of backlash. On worm and worm gear mecha- 
nisms, backlash may be reduced by tight^llm^he ball 
cap against the worm shaft ball. Backlash may some- 
times be reduced by replacing the plunger spring. In 
cases of emergency only, the spring may be shimmed. 
Backlash may be eliminated by removing irregularities 
from the plunger whjdyMght prevent its movement, or 
by filing away or'^B^^Sthe shaft housing if the shaft 
linst it. Bottofflttl^of the worm may be elimi- 
nated by turning off a small amount of metal from the 
worm, worm gear, or both. 
j. Chatter. A chattering movement is usually an indication of 
a tight ball cap. If adjustment of the ball cap does not cure the 
trouble without producing excessive backlash, the trouble is else- 
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where. The ball cap and socket may not be properly relieved, as 
shown in figure 126, in which case these parts will grip the ball 
tightly as soon as the ball cap is touching the ball. The ball may 
be out of round, or the ball cap and socket may not be properly 
lapped in. The plunger spring may be too tight, or the worm not 
lubricated. The dog-point set screw which keeps the ball socket 
(fig. 132) from turning in the housing, may be tight against the 
socket. The socket is a floating fit in the housing, i.e., the outside 
diameter of thj; ^ockeL^^bout 1/64-induj^^^^'' 
ameter of the b^H^ff^aK>using. WheipttiOTlMkcap is brought 
against the ball,|^^p)i|^PbK[ll center itself on the ball, unless 
the dog-ffoint screw prevents it from doing so. When the socket 
is placed in the housing, see that the dog-point is in the groove in 
[the socket and that the socket is free to move from side to side 
in the housing. After the ball cap has been properly adjusted 
against the ball, screw the dog-point screw in until it touches the 
socket and then back it out about one-quarter turn. If the screw 
is tight against the socket, it is forcing the socket oflf 
thereby producing a rough or chattering movement. 


PROPER MESH 




SOCKET OFF CENTER 


t socket J 


the thumb and forefinger and turned back and forth a 
few mils. Every time the rotation of the knob is re- 
versed, the movement is loose for a short distance (1 to 
3 mils) until a click or bump is felt in the knob when the 
lost motion has reached its limit. The reason for this is 
that the dog-point setscrew is fitting loosely in the 
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threads in the housing, or the dog-point fits loosely in 
the groove in the socket, or a combination of both (fig. 
133). Every time the motion of the knob is reversed, 
the socket will move in the housing until the dog-point 
screw has cocked over to the other side. Once it is 
started, this clicking will grow progressively worse. 
This condition cannot be permitted to exist because the 
loose spot is always at the setting point. Turn the knob 
in the opposite direction from which it was brought to 
th^etting point, or the instrument will be off target. 
y^TIraPto^^sfJi^ftirtiRflfcf^ent is not lost motion which 
affects the accuracy of the instrument, but it makes the 
instrument unreliable because it will not hold a set read- 
Itig. If this condition is found in an elevation or cross- 
leveling movement (par. 147) , watch the level vial bub- 
ble move off center when the knob is moved bet\ 
limits of the^ loose 




(DOG POINT LOOSE FIT IN 
<KEYWAY lEXAGGERATED) 


SCREW LOOSE FIT IN HOUSING (EXAGGERATED) 


Figure ISS. 


lads in housing. 



The only remedy for this cond^(PlR;o install a screw 
that fits snugly in the housing, and make sure that the 
dog-point screw fitsJj j^the slot in the socket. The repair- 
man .should never disturb the dog-point scj 
they are properly set, turning these screws in and out 
serves no other purpose except to work the screw loose 
in the housing, and the clicking conditions will result. 
I. Binding. A binding or uneven movement is usually caused by 
a bent worm (b above). A bind may also be due to the presence 
of dirt between the worm and worm gear, or by a burr on one of 
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the teeth. If a burr is present, remove it with a stone, file, or 
scraper. Polish the area with crocus cloth, lubricate and assemble 
the parts, then recheck the movement. 


123. Tubular Level Vials 


Removal of Level Vials from Tubes. 

(1) To remove any vial from its tube depends upon whether 
or not the vial is broken. A broken vial may be removed 
merdv bvjjreaking out the old plaster of paris or cal- 
jlnSSlypOTbi, glass, and paper. However, to remove a 
vial without breaking it calls for exercise of skill and pa- 
tience. Some of the conditions under which it may be de- 
sirable to remove and save a vial for future use are: 

rcalcined gypsum broken down in service allowing vial to 
move within the tube; vial not well centered in tube, 
causing improper adjustment with jack screws; spare 
vials in wrong type of tube for instrument to be re- 
paired, etc. The tools used for removing vials are a scrib- 
er and a piece of curved steel such as part of a flexible 
JP rule. »k^N-> * 

(2) If the gypsum is not brick hard, enough of it can be re- 
moved to allow the vial to be pushed out. When the gyp- 
sum has become very hard, it may be broken down by 
soaking in vinegar or ordinary photographer's hypo solu- 
te tion for several hours. Another method is to apply 
W trating oil to the gypsum, not to soften it but to lub: 

cate that part which cannot be reached with the tools, 
thus helping the vial to slide out of the tube. 
Installation of Tubular Vial in Tube. 
(1) Assembly. The accuracy of the instruments and th 

mum adjustment of the vials depends on the care with 
which they are set in the tubes. This step can best be ac- 
complished by placing the tube in a "V" block 41-B-1472- 
100 with the shoulder extending over the edge, and plac- 
ing the "V" block on a cross-leveled surface plate 41-P- 
1565 (fig. 134). The vial can be fairly well centered in 
the tube by wrapping narrow single turns of gummed 
paper near each-end. Do not-e¥eri ap the-ends of the 
paper. Also, leave sufficient space on each end for gyp- 
sum. Insert vial in the tube. If one turn of paper is not 
enough to center vial in the tube, add single turns to 
each end until vial is well supported. If bubble does not 
come within one graduation of center, thin wood or metal 
shims pushed between wood and paper can be used to 




(2) 



obtain level position. Be sure vial will maintain its posi- 
tion in the tube, as the assembly must stand on end to 
be filled with gypsum. The tube may be held vertically 
with a wad of plasteline as a base. 
Use of calcined gypsum. After the vial has been secured 
in position, mix the calcined gypsum. The gypsum, when 
mixed with water, will tend to set rapidly and must be 
used without delay. Once it starts to harden, it cannot 
be used ; therefore, only as much as is needed should be 
mixed. Mix calcined gyps um with water to the thickest 
oifl^stency that laiMPIiiA-. The thinner the mixture, 
the less strength when set and consequently, the greater 
risk of failure in service. A mixture of the same con- 
istency as heavy syrup is satisfactory. Force the cal- 
cined gypsum down between vial and tube as far as the 
paper spacer, being careful not to move the vial in tiie 
tube. Completely fill jack screw end of tube, but^wW 
a little space around shoulder or split end of tube. This 
end acts as a spring to solidly support the tube assembly 
Calcined gypsum should be given not less than 2 hours 
harden, and up to 24 hours when the time permits^b 
fore installing and adjusting the assembly. 
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Telescope Windows 

in BC telescope M65 should ue sealed with syn- 
thetic rubber cement or knife-grade caulking compound. Refer to 
QRD^^SNL K-1. Best results are obtained by applying the rubber 
' JelkieiWlll^^lhaefE^hypodermic needle and syringe although a 
small glass or metal rod may be used. Center the window in its 
^ell on the frame, and apply one strip of cement around the ei 
the space between the frame and the window. Allow 
dry (it dries very quickly), then apply a second coat. The first 
application shrinks slightly while drying, thus requiring a second 
coat. 



Sectioi 



JLD OF BC TELESCOPE M65 
UNT M48 


125. General 


Organizational maintenance of BC telescope M65 and telescope 
mount M48 is described in TM 9-575. Preventive maintenance 
services, care in handling, lubrication and cleaning of mechanical 
parts, cleaning optical parts, organizational spare parts, tools and 
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equipment, and serviceability tests are included in TM 9-575. 
This section contains procedures which are beyond the scope of 
organizational maintenance. 

1 26. Preliminary Inspection 

The serviceability of the BC telescope, telescope mount, and 



Figure 135. Instrument light M28 mounted on right telescope tube. 


193 


Figure 136. Removing BC telescope M6S from telescope mount M48. 
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1 27. Disassembly of BC Telescope M65 

a. Remove Instrument Light M28 (fig. 135) . Loosen the clamp- 
ing screw and remove the instrument light from the right tele- 
scope tube. 

b. Remove Telescope from Mount. If the BC telescope is in- 
stalled on the mount M48, depress the latch release and lift off 
the telescope (fig. 136). — 

c. Remove HeadMspal^ (fig. 137)^A^ly heat to soften the 
sealing compound^pailMzFbetweeif ifl^imd assembly and the 
two round nuts. Remove the set screws from the round nuts and 
with spanner wrench 41-W-3249-740 (fig. 138), undrew the two 
round nuts. Loosen head assembly and remove^SqiAtle tubes. 



42), remove the three oval-head machine screws, and unscrew the 
tube from the housing. Except for the scribe mark, remove the 
left tube from the left housing in the same manner. Remove the 
objective cell adjusting screws from the tubes using wrench 41- 
W-3248-110 (fig. 15) and scribe the objective cell through the 
screw hole with a circular mark. Remove the setscrews from the 
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RA PD 126825' 


Figure 138 


Using spanner wrench 41-W-S249-740 to remoti 
assembly C8t616. *- 


tubes and with tubular wrench 41-W-3726-250, remove the ob- 
jective assemblies (fig. 139). 

e. Remove InteryupiUary Scretv Assembly and Left Housing 
Support Bracket. Remove the four screws (fig. 141)' which secure 
the interpupillary screw assembly (fig. 142) to the right housing 
assembly (A, fig. 141) and remove three screws (T, fig. 140) 
which secure the left housing support bracket to the left housing. 
Remove and separate the interpupillary screw assembly and the 
bracket (J, fig. 140). Remove the pins (K and V, fig. 140). 
/. Remove Left Eyepiece Assembly (fig. 140) . Remove the eye 
re the screw from the dior 


(P). Remove the three screws (M) from the eyepiece sleeve (N) 
and take off sleeve. Remove the oval-head screw (H) from the 
housing and unscrew the eyepiece assembly after softening the 
sealing compound, as necessary (par. 42) . 

g. Remove Right Eyepiece Assembly and Reticle Assembly 
(fig. 141). Remove the eye guard, clamping ring, diopter scale. 
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_ I RING, CLAMPING, 1-3/4-32NS-2 ID X 2-1/16 OD 
°~(X0.15THK-A316647 

I SCREW, SPECIAL, HDLS, OOG-PT, NO 2-64NF-3 X 
)0.16OVERALL-A34658 
S-GUARD, EYE-A3 1 6679 

T-SCREW, MACH, FIL-HD, NO 10-32NF-3 X 1/2-503872 
U-SCREW, MACH, FIL-HD, NO 8-36KF-3 X 1-544232 
V-P)N, 5TGHT, CHAMfEREO, 1 /8 X M /8-583233 
,„ j SCREW, INTERPUPJltARY, ASSY-7677291 OR 
*'~*UC*EW, INTERPUPIUARY, ASSY-C82530 



A-COVER, HOUSING-A3 16677 
, J SCREW, MACH, Hg[fcNQ|j'44NF-3 X 

°~ (3/8-503869 f 
. iHOlDER, ERECffNfcPISM, LEFT, 
^~1ASSY-C8252i 
_ JSCREW, SET, HDLS, CONE-PT 
*^lNO 2-64NF-3 X 3/32-540969 
E-PLATE, NAME-7579641 

(SCREW, MACH, RD-HD, NO 2-64NF-3 X 
'"13/16-504077 

G-HOUSING, LEFT, WITH FILTER HOLDER, ASSY-C82518 
H-SCREW, MACH, OVAL-HD, NO 2-64NF-3 X 3/16-541 146 
J-BRACKET, SUPPORT, LEFT HOUS1NG-C82531 
K-PIN, STGHT, CHAMFERED, 1 /8 X 5/8--544t22 
t-EYERECE, LEFT, ASSY-C825Mjp»;-'lt ^ ™ , _ 
M-SCREW, MACH, OVAl-HD, N?JWE4Wm/8-541 US 
N-SIEEVE, EYEPI|CE (RIVETEDl- 
P-SCAIE, DIOPTEj 


>I|CE (RIVETED)- 

1 
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Figure 140. BC te lescope M6B 
i 



jil-SCALE, DIOPTER-Bl 80583 

jRING, CLAMPING, 1-3/4.32NS-2 ID X 
52-1/16 OD X 0.15 THK-A3T6647 
p_ } SCREW, SPECIAL, HDLS, DOG-PT, 

(NO 2-64NF-3 X 0.J6 OVERAil-A34458 
Q-GUARD, EYE-A316679 
_ S RING, RETAINING, : 
*~/0.08 THK-A31M68 

ic if--^ 

odHHMKWlATll 


|d-32NS-2 OO X 


RETICIE-At81796 


1 1 

i 2 

1 3 

t 4 

lf«:HES 





A-HOUSINO, ■»<TfWtTR Fl^f R IH^Hplr-D74392 
B-SCREW, SrrPblS, FL-PT, NOC 5-'«iWlW32-503»19 

C-SCREW, SET, HDLS, CONE-PT, NO 2-64NF-3 X 3/32-540969 
D-SC8EW, MACH, OVAL-HD, NO 2-64NF-3 X 3/16-541146 
E-SCREW, SET, HDLS, FL-PT, NO 8-36NF-3 X 5/32-540889 
F-HOLOER, EREaiNG, PRISM, RIGHT, ASSY-C82528 
G-SCREW, MACH, FIL-HD, NO 5-44NF-3 X 3/8-503869 
H-COVEB, HOUS1NG-A3 16677 
J-EYEPIECE, RIGHT, ASSY-C825I7 

K-SCREW, MACH, OVAl-HD, NO 2-64NF-3 X 1/8-541 145 
I-SIEEVE. EI^ECE (RIVETED)-B1 60584 


PD 126828 


SCREW, 
INTEPPWILlAftV 
ASSY-':"''2«I OR 
C82530 




Figure I4S. Removing retaining ring AS16668 with wrench 41—W-S7ST—SZS. 
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and eyepiece sleeve as described / above. Remove the oval-head 
screw (D) and unscrew the eyepiece assembly (J) as described in 
/ above. Remove screw (E) and with wrench 41-W-3727-225 
(fig. 143), remove the reticle retaining ring (R). Loosen four 
screws (B) which position reticle assembly and lift out the reticle 
assembly. 

h. Remove Left Erecting Prism Holder Assembly (fig. 140). 
Remove the set screw (D) and unscrew the housing cover (A) . 
Remove four fillister-head screws (B). Lift out prism assembly. 

i. Remove Right Erecting Prmn Holder A^^ivtJ}^ (fig. 141). 
Remove setscrew (C) and prc^Hfts describeJRff^libove. 

j. Remove Elevating Worm (fig. 144). Drive out tl)|2lyj|er pin 
(RR) which secures the elevating knob (QQ) to the worm and 
slide off the knob assembly (SS), the fixed stop ring (PP), and 
the rotating stop rings (NN). Remove the setscrew (H) from 
the housing and unscrew the slotted plug (E). Take out the com- 
pression spring (F) and the worm plunger (G). Remove the set 
screw (JJ) and with the face spanner wrench 41-W-3248 
(fig. 15), unscrew the ball cap (MM). Remove the headless screw 
(GG) within the housing and unscrew the elevating worm (LL)« 
Remove the ball socket fiSfeMnlfe- worm. W 
k. Remove Angle of Site Worm (fig. 144). Remove two screws 
(X) and take off the angle of site scale (W). Remove the two 
headless screws (Y and Z). Remove the headless setscrew (AA) 
which secures the plug in the housing. Remove the plug and the 
"P^ifig- Take out three screws (U) and remove the knob (T) and 

ac 

re 
^ 

ki 
in 

-[^ 



iAmeter (S). Drive out the taper pin (R) and slide off th 
adapter assembly (V), one fixed stop ring (N), and eight rotating 
i^^^^srings (M). Remove the ball cap (L) with face spanpgr w, 
^BWilr-3l48-115 (fig. 15). Turning the worm (J) couj; 
remove the worm and ball socket (K) from the 

l^e worm plunger (BB). i^^m^^^^^r 

I. Remove and Disassemble Law^^^^^^^^md^^i^Me^wsv 

ial Holder Assembly (fig. 144). Loosen the setscrew which se- 
cures the knob of the latch assembly (fig. 145) and remove the 
knob. Remove the headless screw (KK) which secures the retain- 
ing ring (A) and, using face spanner wrench 41-W-3248-125 (fig. 
15), unscrew the retaining ring. Drive out the two taper pins 
(HH) while supporting the locating bushing (EE) on a block of 
wood and maintaining the bushing in a centered position. With 
spanner wrench 41-W-3250-223, remove the locating bushing (fig. 
147), and its washer (FF). 

Note. The locating bushins (EE) and its attaching parts are components of 

the gear assembly (fig. 145) which in turn is a component of the latch assembly 

(fig. 145). These asssemblies must be partially disassembled for installation in, 
or removal from, the instrument. 
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A — RING, RETAINING, 1.75 ID X 2-5/16-24NS-2 OD X 058 OVERALL 

B180604 
,B— LATCH, ASSY — C82523 

C — HOLDER, LEVEL VIAL, ASSY — 7635921 OR HOLDER, LEVEL 

VIAL, ASSY — B180599 
D — HOUSING, RIGHT, WITH FILTER HOLDER, ASSY — D74392 
E — PLUG, SLOTTED, 1/2-32NS-3 X 3/16 — A34656 
F — SPRING, COMPRESSION, 0.047 DIAM STOCK, 0.325 OD, 8 COIL — 

A34447 

G — PLUNGER, WORM — A34709 

H — SCREW, SET, HDLS, FL-PT, NO. 5-^4NF-3 X 3/32 — 540882 
J — WORM, ANGLE OF SITE, 2-53/64 LG — B180590 
K — SOCKET, BALL, 13/32 IN IMESk ASSY) — 7579785 
L — CAP, BALL, 13/32 IN (WWP'W^^ 7679463 / 
M — RING, STOP, ROTATING, 0551 IN ID — A181689^^ 
N — RING, STOP, FIXED, 0.251 IN ID — A181688 
P — PIN, STGHT, CHAMFERED, 1/16 X 5/32 — 505548 
Q — ADAPTER, ANGLE OF SITE WORM — A181695 
R — PIN, TAPER, NO. 6/0 (0.078) X 3/8 — 544033 
S — MICROMETER, ANGLE OF SITE — A181694 
T — KNOB, BR, 1 OD — A181693 OR KNOB, BZ, 1-3/8 OD- 
- SCREW, MACH, FIL-HD, NO. 3-56NF-3 X 74 
-'ADAPTER, ANGLE OF SITE WORM, ASSY-^ 
W — SCALE, ANGLE OF SITE — A181699 
X — SCREW, MACH, RD-HD, NO. 2-64NF-3 X 3/16 — 504077 
Y — SCREW, SET, HDLS, FL-PT, NO 5-44NF-3 X 1/8 — 540883 
Z — SCREW, SPECIAL, HDLS, DOG-PT, NO 5-44NF-2 X 3/16 OVERALJ 
— A181708 

AA — SCREW, SET, HDLS, FL-PT, NO 2-64NF-3 X 3/32 — 503880 
BB — PLUNGER, WORM — A316675 

CC — SPRING, COMPRESSION, 0.037 DIAM STOCK, 055 OD HjSIM^Gi 

3 COILS — A316676 
DD — PLUG, BR, 3/8-24NF-2 X 1/8 THK — A316660 

EE — BUSHING, LOCATING, 27/64 ID X 1.05 OD AND 5/8-32NS-3 X 0.78" 
OVERALL — A46497* 
-WASHER, 0.635 ID X 0.87 ..OD X 0.062 T HK (ONE SIDE LEVELED 
IN TWO PLACES) ^HMHHH^ 

-SCREW,- SPECIAL, HDL^E^^BTnO 5-44NF-3 X#17j 
OVERALL — A34659 ^^^^ 

HH — PIN, TAPER, NO. 4/0 (0.109) X 1 — 501635* 
JJ — SCREW, SET, HDLS, FI^PT, NO. 5-44NF-3 X 3/16 — 503885 
KK — SCREW, SET, HDLS, CONE-PT, NO. 2-64NF-3 X 3/16 — 503913j 
LL — WORM, ELEVATING, 3-5/8 IN LG — B180595 
MM — CAP, BALL, 5/8 IN (MFG ASSY) —7579736 
NN — RING, STOP, ROTATING, 0514 IN ID — A181684 
PP — RING, STOP, FIXED, 0514 IN ID — A181683 
QQ — KNOB, BZ, 2 IN OD — A181682 
RR — PIN, TAPER, NO. 4/0 (0.109) x %— 544096 
SS — KNOB, BZ, 2 IN OD, ASSY— B180602 
TT — PIN, STGHT, CHAMFERED, 1/16 X 5/32 — 544102 
UU — SOCKET, BALL, 5/8 IN (MFG ASSY) —7579739 

*PBrt of latch assembly C82523; must be removed to assemble to houains assembly D74392. 

Figure 144 — Continued 
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Press both the latch assembly (less the parts already removed) 
and the level vial holder assembly (C) out of the housing. 

Caution: Do not force. If the assembly binds, tap it back into 
its original position with a rawhide mallet (in kit 41-K-96) and 
press the two assemblies out together. 

Separate the latch assembly from the level vial holder assembly. 
Complete the disassembly of the latch assembly by removing the 
plug (fig. 145) and taking out the compregsion spring and the 
latch. Th^^ear assembly (fig. 146) was dMi^BByed above. 


Screw, set, hois, fi-p 

>NO 5-44NF.3 X 3/32-540882 




OCAR. WORM, 

BLEVAT<NG, 
MIY-C82524 


KNOB, BR, 3/4 OD-A3W656 


PLUG, BR, 3 8-24NF-2 X 
1/8 THK-A3 16660 


RA PD lii5832 



Figure 14S. Latch assembly C8SS23 — exploded view. 


m. Disassemble Left or Right Housing with Filter Holder As- 
sembly. Scribe a letter "L" holder assembly (M, fig. 148) in the 
left housing, and the letter "R" on filter holder assembly (L, fig. 
149) in the right housing. Remove the flat-fillister-head screw 
(N, fig. 148 or M, fig. 149) which secures the filter holder as- 
sembly. Remove the filter holder assembly and the washer (L, 
fig. 148 or G, fig. 149). Remove the two screws (F, fig. 148 or E, 
fig. 149) which secure the filter holder detent clamp and the filter 

304- ' 



Figure 147. Using spanner virench 41—W-3160~BS3 on locating bushing. 
234418 O— 14 53 
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holder detent. Remove clamp and detent. Loosen the setscrew 
(C, fig. 148 or 149) and remove the knob. (The smaller of the two 
knobs (A, fig. 148 or 149) shown on the figures is used on 
instruments of earlier manufacture.) Slide the filter holding 
driving wheel (H, fig. 148 or 149) along with its washer from 
the housing. 




1 

1 2| 1 3| 


£S 




A-KNOB, BR, 5 '8 OD-A3I6658 OR 
g_( KNOB, FILTER SELECTOR, BR, H/16 

" / OD-7596480 

:p_S SCREW, SET, HEX-SOCKET, CUP-PT, ^ 
I NO 8-36NF-3 X 1/8-583232 

) WASHER, PLAIN, 0.34 IP X 3/8 OD X 1/16 THK , 
-^H^MGORPRINE OR EQUAl)-A3 16655 
E-HOUSING, LEFT-D82847 

1F-SCREW, AWvCH, FIL-HD, NO 3 .56NF-3 X 5/32-503812 
G- WASHER, PUIN, 0.260 ID X 1/2 OD X D.025 THK-A316651 
H-WHEEL, FILTER HOLDER, DRIVING (RIVETeO)-B180589v 
J-CLAMP, FILTER HOLDER, DETENT-A3 1 6654 
W- K-DETENT, FILTER HOLDER (RIVETED)-BI 80588 
ILJ^ WASHER, PLAIN, 0.200 ID X 1 /2 ODX0.02 THK-A3 16652 
^H||||yHIOLDER, FILTER, ASSY-C825 19 



Figure %. 



RAPO 126835 
ioded we% 


n. Disassemble Head Assembly (figs. 150 and 151) . Remove the 
12 fillister-head machine screws and their lock washers which se- 
cure the head caps. Remove the head caps and their gaskets. 
Scribe an "L" and an "R" on the 90° prism holder assemblies in 
the right and left telescope s, respectively. Remove the 12 oval- 
head machine screws which siWiPBrefwo prism bolder -asggta- . 
blies and carefully lift out the prism hoid el ' iylllMMiOlFMl ii 

remove the straight pins unless damaged. 

Note. Do not remove either window assembly except to replace a broken or 
scratched 'window. The windows may be cleaned (par, 46) with lens tissue and 
alcohol while still installed in the stripped head assembly.^ 

If the window is damaged, loosen the setscrew and after soften- 
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J-DETENT, FILTER HOLDER (RIVETEDl-Bl 80588 
K-CUMP, FILTER HOLDER, DETENT-A3 16654 
L-HOLDER, FILTER, ASSY~C82519 
u_ i SCREW, SPECIAL, H-Ht-HD, 

J NO 1 0-32NF-3 X 0.427-A31 6650 


1 f 

1 2 

1 3 

INCHES 




A-KNOB, BR, 5, 8 OD-A316658 0U 
D_iKN08, FILTER SELECTOR, BR, 

ill '■16 OD-75M480 
C_) SCREW, SET, HEX-S(XKFr, CUP-PT, 

/NO 8-36NF-3 X 1 8-583232 
„_ (WASHER, PLAIN, 0.24 ID X 3 8 CD X 1 14THK 
IICOHPRENE OR EQUAL)-A316655 
SCREW, MACH, FIL-HD, NO 3-56NF-3lfjt 
F-HOUSING, RIGHT-D82848 
JI^ASHER, PLAIN, 0.260 ID X 1 - 2 « 
IPWHEEL, FILTER HOlDER.tHdVIN©' 




RA PD 


Figure Right housing mth filter holder assembly D74S9S — exploded t/iew 


I 



the sealing compound, remove the window assembly Wt 
lar wrench 41-W-3726-295 (fig. 152) . Remove the four screws and 
^ t heir lock washers which secure the two head window glug s and 
Jnjlka^WP'ftie^lugs. W 

0. Disassemble Head Window Assembly (fig. 153) . Loosen the 
shellac which seals the window retaining ring and unscrew the 
retaining ring with wrenqh 41-W-3727-225 (fig. 154) . Remove the 
broken or scratched window and clean out the sealing compound 
with alcohol. Exam^|||||^|^^^^||^^ and replace any broken 
or damaged parts. 

p. Disassemble Left and Right Stripped Head Assembly (fig. 
155). Check the movement between the two heads. If the bush- 
ing between the two heads is loose, it may be repaired without 
complete disassembly. Loosen the two setscrews in the front and 
rear special screws A181696. Using face spanner wrench 41-W- 
3248-115 (fig. 15), loosen the front special screw several turns 
and draw up on the rear special screw. Retighten the front special 
screw and recheck for looseness. If the condition has been elimi- 
nated, redrill to accommodate the two setscrews with a No. 50 
drill, 1/4-inch deep, and tap with a No. 2-64NF-2 tap. Install the 
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SCREW, SET, HDLS, CONE-PT, i 
NO 5-44Nf-3 X 1 4-503910 { 



WRENCH-41 -W-3726-a95 

RA PD 126839 


Figure IBS. Using tvbular wench 41~W-S7S6—SS6 to remove window assembly. 
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CELL HEAD WINDOW B1SI370 



WIND<<A, HEAD-A3ie361 


RING. RETAINING, 1.77 TAliEltfiOl 

.'!,'l«-3?N6-J OO X>' 


Vi 1*0 I 


Figvire IBS. Head ^window tmembly BJ80B78 — exploded view. 



i 


setscrews. If the looseness was not eliminated after tightening 
the special screws as above, disassemble the head assembly as 
follows: remove the setscrews and the front and rear special 
screws with face spanner wrench 41-W-S248-115 (fig. 15) . With a 
brass rod (fig. 156), drive out the head spindle from the rear of 
the instrument. The spindle wedge pin will fall out as the spindle 
is removed. Remove the setscrew which secures the bushing and 
with wrench 41-W-3727-221 (fig. 15), unscrew the bushing. Dis- 
card the unserviceable bushing and replace with a new one at 
assembly. '^•BPP^ - • 


q. Disass 


"ism Holder Assembly (fig. 157) . 


Note. Do not disassemble prism holder assemblies unless it is necessary to re- 
place a cracked or damaged part or to remove moisture from inaccessible places. 


If, on examination, a component part of the prism holder assem- 
bly is found to be unserviceable, turn the three No. 10 special 
screws (from the underside of the holder) approximately one- 
eighth of an inch into the holder. Remove the four No. 5 special 
screws releasing the prism clip. Take ofT the clip and lift the 90° 
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) SCREW, SPECIAL, FL-CHAMFERED-HD, 
) 1 /4-40NS-2 X 1 /2 OVERALL-Al 


lAAs\'\ 1^ 1 ^ {1 


RAPD 126842A 

Figure 166. Left and right stripped head assembly 082616 — exploded vieio. 
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^^^^ 


Figure 166. Removing telescope head spindle A181698. 


prism from the support. Remove the three No. 10 special screws, 
releasing the support and the three springs from the holder. 
Clean all metal parts thoroughly in dry-cleaning solvent or vola- 
tile mineral spirits and clean the polished surfaces of the prism£j 
avoiding finger marks after cleaning (par. 46) . Replace unser'\|ic| 
able parts. 

r. Disassemble Objective AsseMi 


Note. Do not disassemble either objective assembly, except to replace a 
_or_damaged part or to recement or replac e the objectiv^ens^ 

Loosen the setscrew. With tubular wrench 41-W-3726-220, re- 
move two retaining rings (fig. 159). Remove the objective from 
the cell (pars. 42 and 43) . Clean all metal parts thoroughly in dry- 
cleaning solvent or volatile mineral spirits (par. 46), replacing the 
parts which are damaged or broken. If the cement in the objec- 
tive is deteriorated, recement (pars. 44 and 45) . 

212 



213 



Figure 169. Using tubular wrench il-WSJm-ZZO to remove objective retammg 

nng A31667S. 
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„ (SCREW, SPECIAL, FL FIL-HD, 

"~)NO 2-6/INF-3 X 0.175 OVERAIL-Al 82863 

J-FILTER, AMBER-A3 16362 

K-RLTER. RE0-A3 16364 


'M l " 




ItNCHES 


1 ^ 


c- 




, (WHEEL, FILTER HOLDER, 
*-"(DRIVEN-Bl 80597 
B-HOLDER, FILTER-B1 80586 
^WASHER, LOCK, INT-TEETH, 
)REG, NO 2-583149 
J SCREW, MACH, RD-HD, 
/ NO 2-64NF-3 X 3 1 6-504077 
E-FILTER, NEUTRAL-A3I6363 
F-WINDOW, FILTER HOLDER, CIEAR-A3 16365 
C-RETAINER, F1LTER-B1 80587 


RA PD 126847 


Figure 160. Filter holder assembly C82619 ■ 


■ exploded view. 






4 l\ 



- 



-rr 



\H~-> - ' ■ | - ■ ■ 




RING, RETAINING 1 .335-32NS-3 
ODX0.11 THK-A316667 


RA PD 1 26848 


Figure 161. Reticle assembly B18059S — exploded view. 
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SCREW, SET, HOIS, Fl-PT, 
■NO 2-64NF-3 X 3/3? -503880 


RA PD 126850 


Figure 16S. Eyepiece assembly C8SB17 (right) or C8S61IS (left) — exploded view. 
216 
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Figure 164. Using tubular wrench 41-W-S7S6-140 to n 

ring ASI664O. 

% Disassemble Fitter Holder Assembly (fig. 160) 

A^ote. Do not disassemble filter assemblies except to repla ce ^ lin 
a broken or badly worn metal part. If a part is not reparal 
semblies are available, replace the entire assembly. 

ilf necessary to disassemble the filter assemliPf^reMwe' four 
screws (H) , and lift off the filter retainer (G) (taking special care 
to avoid disturbing the position of unbroken filters) . Remove two 
ound-head screws and'^i^^WPWWrahers rele asing^t he driven 
filter holder wheel (A) . Replace broken filters anlMVI^e: 
metal parts with serviceable parts 



t. Disassemble Reticle Assembly (fig. 161). 


Note. Do not disassemble reticle assembly except to replace a scratched or 
broken reticle. Replace the entire reticle assembly if metal parts are damaged. 
Clean the reticle thoroughly with alcohol and lens tissue and remove all dust 
particles with a vacuum pickup lens cleaner (figs. 35 and 42) or camel's-hair 
brush just before final installation of eyepiece assembly. 

If necessary to disassemble the reticle assembly, soften shellac 
with alcohol or heat and remove the retaining ring with tubular 
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CEIL, EVEriECE-BISOSSZ 



Figure 166. Eyepiece cell cusembly 78S74SS — exploded view. 


RA PD 126852 



PD 126853 

Figure 166. Right erecting prism holder assembly C8SSS8 — exploded view. 


SCREW, SPECIAl, Fl-Fll-HD, 

NO 5-44NF-2 X 0.2S2-A32O489 



wrench 41-W-3726-113 (fig. 162). Remove broken or scratche 
l^la^ and clean cell with alcohol. Replace broken or damaged parts. 

u. Disassemble Eyepiece Assemblies (fig. 163). Remove the 
setscrew and unscrew the diaphragm by hand on the left eye- 
piece assembly, or, using tubular wrench 41-W-3726-140, unscreW 
the retaining ring on the right eyepiece assembly (fig. 164). Re- 
move from the cell assembly (par. 43) the field lens, the separa- 
tor, the center lens, another separator and, after softening the 
sealing compound (par. 426), the eyelens. Turn the eyepiece cell 
(fig. 165) counterclockwise in the adapter until it reaches the 
point where it disengages from the adapter. At this point, scribe 
a mark on the cell in line with the adapter index to insure proper 
ocation in assembly. Examine the eyelens and the field lens. If 
cement in either lens is deteriorated, recement (pars. 44 and 45) . 
Clean the lenses thoroughly (par. 46) , taking special care to avoid 
finger. marking after cleaning. Clean all metal parts thoroughly 
in dry-cleaning solvent or volatile mineral spirits (par. 46), dis- 
carding those parts which are badly worn, damaged, or broken, 
and replacing with serviceable parts. Matching the scribe mark 
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A-STRiP, ROTATION, INTERPUPIILARY SCALE-A3 16674 
B-HOUSING, INTERPUPILURY SeReW-C82532 
C-NUT, INTERPUPILLARY SCREW-A181686 
D-SCREW, INTERPUPiUARY-AI81685 
E-SOCKET, BALL, 13/32-7579785 
: F-CAP, BAIL, 13/32-7579463 
G-RING, STOP, ROTATING, 0.251 ID-A181689 
H~RING, STOP, FIXED, 0.25! ID-A181688 
J-PIN, STGHT, CHAMFERED, 1/16 X 5/32-J44IS2 
K-KNOB, INTERPUPIILARY SCREW-75W927 {FC8C 




RA PD 126855 


l-PtN, TAPER, «&S;«8 X 3/4 IN-S44»3*'lFOR 76772P1] i 
M-WOB, INTBWWaiiWY SCREIW, ASSY-rdSS^SS (FOR 7677291) 
4N-.WHtAfiB?, Ndf«/Q X 3/4 )N-2?1 373 tfOR C82530) 
fP-KNOB, BR, 7/8 m. A®¥~618060* (FOR C8253W 
O~KN0B, BR, 7/8 Oft-AI81687 (FOR KNOB ASSY 81806OJ1 
I5~r?lrw°^tl CHAMFERED, 1/16 X 5/32-505548 (FOR KNC». ASSY S180601I 
S-SCREW, SET, HOLS, Ft-PT, NO 5-44NF-3 X l,-'8-540883 
■.T-SCREW, SPECIAL, HDLS, DOG-PT, NO 5.44NF.2 X 3/) 6 OVERALI-AJ81708 
IJ-SCREW, MACH, RO-HD, NO 2-64NF-3 X 3/16-504077 
V^-SCAie, INTERPWItURY-A 1 8 1 757 

W-SCREW. SET, HblS, ft-PT, NO 2-64NF-3 X 3/32-503880 

X-PIUNGER, INTERPUPIILARY SCREW-A48657 

Y_l SPRING, COMPRESSION, 0.022 DIAM STOCK, 0.200 OD 

119/32 IG, 7.1/2 COILS-A33S26 
Z-PIUG, SlOjrep, BR, 5/16.32NS-3 X 0.15 OVERALL- A34654 


Figure 168. Interpupaiary screw assembly 7mm or CSSBSO — exploded view. 




INCHES 
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HOLDER, LEVEL VIAL- /■635922 
HOLDER, LEVEL VIAL-B180600 
iFOR 8180599) 



SCREW, MACH, RD HD, | 

NO 2-64NF-3 X 

3/16-504077' 


VIAL, LEVEL, TYPE D| 
LEVEL, TYPE 1-1-A313 



RA PD 126B56 



Figure 169. Level vial holder assembly 7636921 or B180599 — exploded 

I 

and index, temporarily install the eyepiece cell in the eyepie 
adapter (fig. 165). Check the movement to detect any unnecei 
sary looseness between the parts. If excessive looseness is 
able in the fit of the two parts, replace with serviceable 
lapping them into a close fit (pars. 48 and 49). 

'ition: Remove all lappmj^pmpound to avoid continued wear. 
,,th€^DOsition at whIHBiF two parts run smoothest .und 
^itilpifying mark as described above and in parag^H^P^jjF' 

V. Disassemble Erecting Prism Holder Assemblies. 

Note. Do not disassemble the erecting prism holder assemblies (figs. 166 and 
167) except to replace a damaged, imcemented, or uncoated prism or if otherwise 
unserviceable. Clean polished surfaces (par. 46). If a part is damaged or broken 
and new prism holder assemblies are available, replace the entire assembly. 

If it is necessary to disassemble the prism holder assemblies, re- 
secure the larj 
-spring (figs.' 

the two screws which secure the smaller spring and remove the 
spring and the prism. Press out the straight pins if necessary. 
Replace damaged or broken parts. 

w. Disassemble Interpupillary Screw Assembly (fig. 168). Re- 
move four screws (U) and take off the rotation strip (A) and the 
interpupillary scale (V). Loosen screw (W) and remove the plug 


234418 O— 13 
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Figure 170. Telescope mount M48 — asse 


(Z), spring (Y), and plunger (X). Drive out the taper p; 
^IHm^o^t^^H^ob assembly (P or 

Nule. The smaller knob assembly (P) is used on instruments of eai 

facture. 

Remove the straight pin (R or J) from the knob (Q or K) only 
if damaged. Remove one fixed stop ring (H) and 13 rotating stop 
rings (G) from the end of the screw (D). Remove the ball cap 
(F) using adjustable pin wrench 41-W-3248-115 (fig. 15). Turn 
the screw (D) counterclockwise out of the nut (C) and pull the 
screw, along with the ball socket (E), out of the housing. Clean 
the parts in dry-clean ing^^lft^riWWWB atile mineral spirits. Re- 


I dry-clean 


place any uai 

X. Disassemble Level Vial Holder Assembly (fig. 169). Remove 
two screws and take off the angle of site scale index. If the level 
vial is broken, remove calcined gypsum and remains of old level 
vial. Level vial holder assembly B180599 may be found on instru- 
ments of early manufacture. 
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A — SCREW, SPECIAL, OVAL-FIL-HD, NO 8-36NF-2 LH X 7/16 

OVERALL — A317311 
B — SPINDLE, LOWER — B181029 

C — SCREW, SPECIAL. HDLS, DOG-PT, NO. 5-44NF-3 X 29/64 

OVERALL — A202941 
D — NUT, RD, 3/8-24NF-2 X 7/32 THK — A317309 
E — WASHER, SPRING, 13/32 ID X 5/8 OD X 0.01 THK — A317320 
F — SCREW, SPECIAL, SET, HDLS, DQG-PT, NO 2-64NF-3 X 0.11 

OVERALL — 5039618 
G — SCREW, SET, HDLS, FL-PT, NO 2-64NF 
H — PLUNGER, ORIENTING WORK 
J — COVER. RETAINING, SPRING -=*,3I 
K — SCREW, SET, HDLS, CONE-PT, NO 2-64NF-3 X 1/8 — 540970 
L — SPRING, FLAT, 21/64 WIDE X 1-29/64 LG X 0.031 THK — A46528 
M — WORM, ORIENTING, 4-7/32 IN LG — B172547 
N — SOCKET, BALL, 13/32 IN — 7579785 
P — CAP, BALL, 13/32 IN (MFG ASSY) — 7579463 
TAPER, NO 4/0 (0.109) X 1/2 — 140148 
'OB, BR, 7/8 IN OD — A181728 
S — WASHER, FELT, 3/16 ID X 23/32 OD X 1/16 THK — A181729 
T — GASKET, RD, 2-7/16 ID X 2-25/32 OD X 3/32 THK (CORPRENE 

OR EQUAL) — A317315 
U— SCREW, SET, HDLS, FL-PT, NO 2-64NF-3 X 1/8 — 504160 

V — NUT, RD, 1.409-32NS-2 X 0.18 THK — A317314 

W — GEAR, WORM, BZ, 44 TEETILANI^6^TEETH RESPECTIVELY 

— C130901 ^^"•■^^ipF^ 

X — HOUSING AZIMUTH WORM, UPPER, ASSY — C130899 

Y — WORM, AZIMUTH, 3.68 IN LG — B181031 
Z — SOCKET, BALL, 7/16 IN — A184595 
AA — CAP, BALL, 7/16 IN (MFG ASSY) — A184597 
BB — MICROMETER, AZIMUTH — A315075 
CC — DISK, CLAMPING, AZIMUTH MICROMETER — A315076 

D — SCREW, MACH, FIL-HD, NO 5-44NF-3 X 1/4 — 503868 
PTER, AZIMUTH MICROMETER — A39619 
X, AZIMUTH MICROMETER — B181030 
GG — WASHER, SQ, FELT, 1/4 ID X 11/16 SQ — A318682 
HH — LEVEL, CIRCULAR, ASSY — 7645011 
JJ — PLUG, SLOTTED, 15/32-36NS-3 X 7/32 OVERALL — A39625 
KK — SPRING, COMPRESSION, 0.035 DIAM STOCK, 0.21 OD, 43/64 LG, 

10 COILS — A317322 
LL — PLUNGER, WORM^T^^iyLG^gflffii 
MM — KNOB, NI-SIL, l^WWWBBiWffiALL — A39613 
NN — WASHER, SPRING, 17/64 ID X 7/8 OD X 0.01 THK — A317308 
PP — SHOE, AZIMUTH WORM — A317319 

QQ — WASHER, PLAIN, 1.174 ID X 1-11/16 OD X 0.062 THK — A317310 
RR — HOUSING, ORIENTING WORM — D83169 

SET, HDLS, FL-PT, NO 2-64NF-3 X 5/32 — 540881 

Figure 172 — Continued 
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1 28. Disassembly of Telescope Mouirl- M48 

a. Remove Mount from Tripod M17. An assembled view of the 
mount is shown in figure 170. The mount must be partially disas- 
sembled (fig. 171) for Installation on or removal from the tripod 
M17. Remove the left-hand thread oval-fillister-head screw (A, fig. 
172) from the lower spindle (B). This left-hand screw serves as a 
stop for the four- wing locking nut — A3173 17. -Remove wing nut 
A317317, washer (fig. 171), wing nut lilSflniMnd washer ASH- 
SIS, the spring, and a third washer (fig. 171). Slide off the lower 
clamp and lift the mount from the tripod. Slide off the upper 
clamg^lean and inspect the parts for burrs, def^tiro threads, 
^iQll'^Hihl ji^chanical defects. Replace any '^^ihrf'^npiin^ 

6. Remove Orienting Worm (fig. 172) . Drive out the two taper 
pins (Q) which secure the two knobs (R) to the worm shaft and 
take off the knobs and two felt^mshers (S) . Remove tifcielmless 
screw (K) and slide off the sfHHptainlng cover (J). Lift out 
the flat spring (L) and the plunger (H). Remove the two screws 
(F and G) which sec ure t he ball cap and the ball socket withi 
the housing. Unscrew flPll3hhcap (P) and the worm (M) and're 
move the ball socket (N) from the worm. I 
c. Separate Orienting Worm Housing and AzimiiU^Worm 


CUP, oil, BAU VAIVE' 
TYPE, STGHT, OR(V£ 
1/4 IN-.507609 



SPlNDil, ASSY-C1 30900 


,»A PO 1 26660 

Figure 173. Upper azimuth worm, houging assembly C1S0899 — exploded view. 
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ing Assembly (fig. 172). Remove two headless screws (C) which 
secure the lower spindle (B) to the housing and unscrew the spin- 
dle (B). Remove the headless screw (SS) which secures the round 
nut (D) to the base of the upper spindle. Using wrench 41-W- 
3727-221 (fig. 15) , unscrew the round nut and lift out the spring 
washer (E). Separate the housings. Remove the gasket (T) wash- 
er (QQ) from the orienting worm housing. 

d. Remove Worm Gear (W) (fig. 172). Remove the setscrew 
(U) which secures the round nut (V). Unscrew the. round nut. 
Disengage the azimuth wprn^hro^out mechanism aiA slide off 
the worm gear (W). Rerii5f^^Bife)nd gasket (T). 

e. Remove Azimuth Worm (fig. 172). Remove three fillister- 
head screws (DD) which secure the azimuth micrometer (BB) to 
the adapter (EE) and lift off the micrometer and clamping disk 
(CC). Drive out the taper pin (Q) which secures the micrometer 

*^apter (EE) to the shaft of worm (Y) and slide off the 



RA PD 126861 


Figure 174. Spindle assembly C130900 — exploded view. 
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Slide off the micrometer index (FF) and square felt washer (GG). 
Drive out the taper pin (Q) which secures the azimuth knob 
(MM) to the worm shaft and slide off the knob, the spring washer 
(NN), and the shoe (PP). Remove the headless screw (G) which 
secures the slotted plug (J J) within the azimuth housing and un- 
screw the plug. Lift out the compression spring (KK). Remove 
the two headless screws (G and F) which secure the ball cap 
(AA) and the ball socket (Z) within the azimuth housing and un- 
screw the ball cap. Unscrew the worm Ks||^|i^m8IVHBlcl^6t 
(Z). Slide out the worm plunger (LL). 

/. Remove Circular Level Assembly (fig. 172) . Remove the set- 
screw (F) and unscrew the circular level assembly (HH), 

g. Disassemble Azimuth Worm Housing Assembly (fig. 1'^^.^ 
R emove the oil cups. Oil is no longer used as a lubricant for trngt 

scope mount M48. Use instrument lubricating grease. The oil cups 
will be discarded and the holes in the spindle assembly plugged 

h. Disassemble Spindle Assembly (fig. 174) . Drive out the tap 
pin and unscrew the upp^Jhjirtfie from the azimuth worm hpu 
ing. 11^ 


SUPPORT, ascuiAR mil 



WASHER, SPRING, 3/8 X ID X 9/16 
OD X 0.007 THK-A47839 


SCREW, SPECIAL, HOIS, 
CONE.PT, NO 1-72NF-3 
X 5/32-A43926 


VIAL, CIRCULAR{ 
IEVEI-A39668{ 




;CAP, circular IEVEL( 
VIAI-A47837( 


RA PD 1 26862 

Figure 176. Cirevlar level assembly 764S01J — exploded view. 


228 



Figure 176. Tripod M17 — assembled view. 
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A-IEG TRIPOD, ASSy-558t87d ; , . • 
- JNUT, RD, SLOHED, N0 8-36t«V2X3/l4Sr ' 

IOVERAII-A204574 
C-WEDGE, CLAMPING-A203548 

0-SCREW, SPECIAL, OVAt-FIL-HD, 5/J6-18NC-2 X M/2 OVE«AU-A203538 
E-HEAD, TRIPOD, ASSY-C81 222 , 
F-STRAP, CARRYING (SEWED)-C80794 
G-WASHER, FINISHING, NO 8-r2t325 

H-SCREW, MACH, FUHD, NO 8-34NF-3 X 1 -3/8-7597062 RA PD 1 26863 

Figure 177. Tripod M17 — partial exploded view. 


smble Circular Level Assembly (fig. 175). Remove t 
three headless screws. Unscrew the support from the ca| 
||te out the circular level vi^^an^the spring washer. 


Disassembly of Tripod M 1 7 
(fig . 176) 

WKK^ff^trap (fig. 177) . Remove the two fiat-headsViBHHn 

screws (H) and their washers (G) which secure the carrying 
strap (F) to the tripod leg assembly (A). Remove the carrying 
strap and the round nuts (B). 

b. Remove Leg Assembly (fig. 177). Remove two oval-fillister- 
head screws (D) which secure each of the three leg assemblies to 
the tripod head assembly (E). Slide out the leg assembly. Remove 
fch^lamping wedges (C) from the upper legs. ■ 

c. Disassemble Leg Assembly. Remove the fillister-head ma- 
chine screw (J, fig. 178) andround nut (A, fig. 178) from the top 
of the lower leg and separa^^^^lver leg (D, fig. 178) from the 
two upper legs (A, fig. 179) . Remove a similar screw and nut from 

lower leg (fig. 
i?s (K, fig. 178) 

(C, fig. 178) and take off the leg fastener (B, fig. 178). Remove 
the hex-head cap screw (H, fig. 178) hex nut (F, fig. 178) and lock 
washer (E, fig. 178) which secure the lower leg shoe and slide off 
the shoe (G, fig. 178). Remove four flat-head wood screws (B, 
fig. 179) which secure the two clamps (C, fig. 179) to the upper 
left leg (E, fig. 179) and slide the clamps from the upper left leg. 
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A— Wr. RD, StOTTED, 1/4-20NC.2 X 21 /64 OVERAU- 
B— FASTENER, LEG-A2Q4573 

\NUT,RD, SLOTTED, NO 8-36NF.2X 3/16 

)OVERAU-A204574 


A203S42 



r 


E-WASHER, LOCK, MED, )/4 IN~120380 
F-NUT, HEX, REG, 1/4 20NC-2-^ 426395 
G— SHOE, LOWER LEG (BRAZED)-B!76713 
H-SCREW, CAP, HEX HD, 1/4.20NC-2 X 1-1/2-426644 
•l-SCREW, MACH, FIL HD, 1 /4-20NC-? X 1 -1 /4-1 32280 
K-SCREW, AHACH, RO-HO, NO SHjfl^X 1 /2— 4221 47 

RAPD 126699 


Figure 178. Leg assembly 6681876 — partially exploded view. 


four similar screws which secure the two clamping plates 
(D, fig. 179) to the upper right leg (A, fig. 179). Inspect the tri- 
pod legs and replace any of the legs that are warped, broken, or 
ofllrwise defective. Cl^SlI Uik tripod screws and other metal 
parts for corrosion ; replace if defective. 

d. Disassemble Tripod Head Assembly (fig. 180). Loosen the 
safety nut (H) which secures the lever (J) to the hexagonal por- 
.tion of the clamping screw (K) . Using the lever as a wrench, ro- 
tate the clamping screw until it becomes disengaged from th 
caps (G and L). Remove two washers (F) from inside the cap 
Rotate the clamping screw further until it is removed from the 
tripped head assembly ^^^l^||||^he sleeve (E), safefy^But 

9%. 




A-LEG, UPPER RIGHT-A313954 
B-SCREW, WOOD, FL-HD, NO 5 X 1/2-129263 
C-CLAMP, UPPER LEG, ASSY (RIVETED AND WELDED)-B176714 
D— PLATE, CLAAAPING, UPPER LEG— A203550 
E-IEG, UPPER LEFT-A3 13953 


RAPD 126710 


Figure 179. Leg assembly 6681876 — exploded view. 
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1 11 

INCHtS 

T 2 




A~HEAD, TWPOD, STRIPPED, ASSY-B) 8 1036 
B-RtVET, CK-HD, 3/32 X 1 /4_225837 
C-PlATE, NAME-7581258 

i STRIP, 0.M5 Wipe X APRX 8 IG X 
(0.062 TmCCOItf'ffiNeQ8EQUAU-A202939 **i 
E-StEEVE, 0.4*75 ID X 0.5623 OD X 1 IG-A203549 
F_i DASHER, FIBR^TCO lEATHER, 9/t6 ID X 1-3/8 QD X 

\»/32THK-A205184 
e—CAP, UPPfillEG, IH THREAO-B 176910 
H-NUT, SAfETV, THIN, 1/2-20NF-3-503446 

^f^^^^^ff^^^^^ HEA(>~A2P4 1 48 



RA PD 126811 


Figure 181. Stripped tripod head assembly B1810S6 
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— exploded view. 



CAP, ASSY-B138914 


RA PD 109193 


Figure 18S. Instrument light MS8 — exploded view. 
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CAP-A 179387 (MOLDED CONSTRUCTION) 



1 1 {MOLDED CONSntUCTlON) 


L(GHT ASSEM8LY_C70185 


RA PO 109209 


Figure I84. Hand light assembly C70186 — partial exploded view. 




bearing surfaces for the upper and lower clamps of nmnt 
(fig. 171) for burrs or roughness. Scrape and lap (pars. 48 and 49) 
together bearing surfaces with th at of t he clamps (fig. 171)^nti2 
rq/Hrhness is defective part th; 

npepaired. 


1 30. Disassembly of Instrument Ligh' 




^,hai 


General. Disassembly of the instrument light M28 (fig. 182) 
uilfcot be carried any further than is absolutely necessary to 
replace damaged or inoperative parts. The cover assembly and 
hand ligh^ssembly (fig. 183) should not be disassembled b 
ced as an assembly. ^ 
b. Procedure. 

(1) Remove the cap assembly (fig. 183). Remove the bat- 
tery. Loosen the cover screws and remove the cover as- 
sembly from the case. Unscrew the lamp from the covts/t 
assembly. 

Remove the cap from the hand light assembly (fig. 184) 
and unscrew the lall|ii«ii"^^*iP 

Inspect the parts for damage and corrosion. In particular, 
see that the electrical contact surfaces of the cap (fig. 
-183).. a nd cover assembly are free from dirt, paint, cor- 
rosion, or any other foreign matter which would inter- 
fere with the conduction of electricity. The interior of 
the cap (fig. 183) and the portion of the case that mates 
with it should be unpainted. Similarly, the exterior cir- 
cumference of the cover assembly and the mating in- 
terior surface of the case should be free of paint or cor- 



(2) 
(3) 
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of Packing Ch est M39 

st THdle and the two VHMHPi[fig. 

ized for replacement on packing chest M39. If any of these parts 
are defective, unscrew the screws securing them to the chest and 
replace with serviceable parts. 


1 32. Assembly of BC Telescope M65 


^Mttte. M it hi>B boBii<miWMiiini tu replace BithBi>*h8»left.er right-hoMWiljWIIiip'WW' 

bracket or the interpupillary screw assembly, drill the pin holes in the bracket 
or screw assembly (((4) below) before installing any optical elements in the in- 
strument. 

o. Assemble Level Vial Holier Assembly (fig. 169). Refer to 
paragraph 123. 
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b. Assemble Interpupillary Screw Assembly (fig. 168). Before 
proceeding with any required maintenance work, the principles 
and general repair methods pertaining to worm and worm gear 
mechanisms in paragraph 122 should be understood. Clean and in- 
spect the parts of the interpupillary screw assembly. Place the 
interpupillary screw (D) in the lathe and check for straightness 
(par. 1226). Position the rotation strip (A) and the scale (V) 
on the interpupillary screw housing and secure in place with the 
four screws (U). Install screw (T). A ppl y instr ument lubricating 
grease to the interpupillary s(^HB|Df .JESiM; in housing, and 
turn clockwise into nut (C). At the same time, guide the slot of 
the ball socket (E) onto screw (T). Install the ball cap (F) with 
adjustable pin wrench 41-W-3248-115 (fig. 15) and tighten suf- 
ficiently to allow free movement of the interpupillary screw but no 
excessive looseness. Secure the ball cap with the setscrew (Sji-. 
Examine the rotating stop rings (G), replacing those on whifilP 
the lugs are damaged. Adjust the interpupillary screw (D) until 
the nut (C) is centralized, and install the stop rings, placing each 
so that the lugs of alternate rings are directly opposite. Place the 
fixed stop ring (H) on the screw. Press the two straight pins (J) 
into the knob (K) if removed, and position the knob on the inter- 
pupillary screw (D) so that the pins line up with the two holes in 
the fixed stop ring (H). Insert the pins in the stop ring hoBfes 
and line up the holes for the taper pin (L) . Install the taper pin. 

Note. Knob assembly (P) which was used on instruments of earlier manufac- 
ture is installed in the same manner as knob (K). 

Install the plunger (X), the spring (Y), and the slo! 
Secure the plug with the screw (W) . -^^^m 

c. Assem^^a^dting Prism Holder Assemblies (figSHw a 
167). Check to make sure that all parts of the erecting prism 

'Jiolder assembly are clean and serviceable. Replace all damaged or 
W*en parts. Position the small erecting prism spring o n Jh e 
holder and secure with the two screws. Set the prism in 
just above its proper sea^o^tii^old^^ui withdraw the spriig 
sufficiently with a hook sSTOraPPWIw^the prism to drop i 
to place. Examine to make sure the prism is properly seated on the 
holder. Position the larger the prism and secure to 

the posts with four screws. 

d. Assemble Eyepiece Assemblies. Check to make sure that the 
eyepiece cell (fig. 165) and the adapter are clean and free of all 
lapping compound. Lubricate the threads of the eyepiece cell 
with instrument lubricating grease and screw the cell into the 
adapter, matching the scribe mark made at disassembly. Fill the 
groove at the eyelens end of the cell with sealing compound (par. 
51) and insert the eyelens (fig. 163). Orient the lenses as shown 
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in figure 163. Insert the separator, the center lens, the remaining 
separator, and the field lens in the cell (fig. 163). Secure the field 
lens with the retaining ring (right eyepiece) (figs. 163 and 164) 
or the diaphragm (left eyepiece) (fig. 163). 

e. Assemble Reticle Assembly. With the illumination slot in 
the upper right-hand quadrant of the cell, position the reticle 
with the aid of a jeweler's magnifying glass (loupe) (from kit 
41-K-96) . Adjust the horizOJ|^Ei^lie of the reticle to line up with 
the longitudinallydriUed hoMMhe reticle cell (fig. 161). Install 
and tighten the^dtlSnmg ring (fig. 162) being careful to keep the 
reticle in the correct position. Seal the retaining ring in two or 
more places with shellac (par. 51). Just before installation of the 
reticle assembly, clean the reticle thoroughly with alcohol and 
lens tissue (par. 46) and, just before final installation of eyepiece 
assembly, remove all dust with a vacuum pickup lens cleaner (fig. 
42) or camel's hair brush. 

/. Assemble Filter Holder Assembly (fig. 160). Attach the 
driven filter holder wheel (A) to the filter holder (B) with the 
two screws (D) and the ir loc k wash ers (C). Position the filter s in..^ 
tUi filter holder (B). Slfff^liilhe retainer (G) and theVMP'l 
screws (H). 

Assemble Objective Assembly. Slide the objective lens (fig. 
) into the cell. Secure with the two retaining rings (fig. 159) J 
and the setscrew. 

^fe. Assemble 90° Prism Holder Assembly (fig. 157) . M^e ce^^^ 
IH that the polished surfaces of the 90° prisms are IWn ffSP'^l 

without finger marks. Position the three springs and the support 
the holder and install the three No. 10 screws, drawing each 
iw up until the end of the screw appears within approximately 
eighth inch of the outer surface of the holder. Position the 
m on the support. Install the clip and secure with the four No. 
rews. From outsi^^ie holder, dra^tiie three No. 10 screws 
to within one-sixtee^HVPll of the holder (turning 

counterclockwise) . 

i. Assemble Left and Right Stripped Head Assembly (fig. 155). 


Install a serviceable btiMiMMK the left head. If a new bushing 

is installed, drill a hole to accommodate the setscrew with a No. 
50 drill, 14-inch deep, and tap with a No. 2-64NF-3 tap. Install 
the setscrew and position the two heads together. Install the 
spindle and check to see that the large end of the spindle enters 
the hole to a depth of 0.002 to 0.005 inch. If necessary, ream the 
hole with a No. 3 Brown and Sharpe taper reamer (V^-inch taper 
per foot) until the spindle enters the hole to the proper depth. 
Install the two special screws and the setscrews, adjusting to 
eliminate looseness as described in paragraph 127p. 


234418 O— 16 


-S3 
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j. Assemble Head Window Assembly (fig. 153). Apply a thin 
coating of sealing compound (par. 51) around the window seat in 
the head window cell, using a flexible knife. Position a serviceable 
window in the cell and install and tighten the retaining ring (fig. 
154) . Remove excess sealing compound and seal the retaining ring 
at one place with shellac. 

k. Assemble Head Assembly. At this point, the repairman 
should determine wt^pppgBBjgjjiUU jpiiyp^ of the instrument is 
required and, if so, install ^^U'HiWmi'l'' cap sules in the left and 
right heads as described in paragraph IST.Hilfclt the two head 
window assemblies (fig. 151) and secure with the two headless 
setscrews. Apply sealing compound around the head window as- 
semblies (par, 51) to seal them to the heads ana' rISblean win- 
dows, if necessary. Secure each of the two head window plugs to 
the stripped head assembly with two screws and their lock wash- 
ers (fig. 151). Re-examine the polished surfaces of the prisms 
and windows for cleanliness. If the four pins (fig. 150) were re- 
moved from the stripped head assembly, press serviceable pins 
into place. Fill the grooves a round t he prism holder assembly seat 
(fig. 150) with sealing compdJRI^^SaMBP'Sind position the prism 
holder assembly marked "L" in the left head of the head assembly 
and the prism assembly scribed "R" during disassembly, in the 
right head, and secuEe each prism holder assembly with 12 ovd | 
head machine screws. Tighten the screws and r^^^vJBHMMH 
ing compound. "^P'^^^^^^W^ 

Note. The two capa and their gaskets will be installed after the 90° prisms 

are adjusted (par. 143). 

I. Assemble Left or Right Homing with Filter Holder Assem- 
blies. Place the detent (K, fig. 148, or J, fig. 149) in the housing 
and secure with its clamp and two fillister-head machine screws 
(E, fig. 149 or F, fig. 148). Place the washer (G, fig. 148 or 149) 
on the filter holder driving wheel (H, fig. 148 or 149) and insert 
the shaft of the wheel in the housing. After installing the composfajF 
tion washer (D, fig. 148 or 149) in its seat, slide the knob (B, fig. 
148 or 149) on the shaft of the driving wheel. (Knob A of fig. 148 
or 149 was used on instruments of early manufacture. Jts installa- 
tion, if used, is identical with that of knob B of fig. 148 or 149.) 
Aline the set screw hole in t he knob with th e flat on the driving 
wheel shaft and install the set^^SfWli^'fCf^P^148 or 149) . Turn the 
knob to indicate "C." Position the filter Isold er assembly so that the 
clear window is directly over the opening leading to the objective. 
Insert the No. 10 flat-flUister-head screw (M, fig. 149 or N, fig. 148) 
through the filter holder assembly (M, fig. 148 or L, fig. 149) 
and place the washer (L, fig. 148 or G, fig. 149) on the screw. 
Place the filter holder assembly in the housing, without spilling 
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olf the washer, and secure with the No. 10 screw. Check to make 
sure that the color of the filters corresponds to that indicated 
on the knob. Check to see that the filter centers over the objec- 
tive opening when the detent stop is in the notch of the filter as- 
sembly. If the filter is not centered, loosen the two screws (F, 
fig. 148 or E, fig. 149) and adjust the detent to allow the filter 
to center. Tighten the screws. 

m. Assemble and Install Latch Assembly and Level Vial Holder 
Assembly. 

Note. If it was necessary to replace worm gear in one of these assemblies or 
one of the worms with which they mate, the mating parts must be temporarily 
^MpSsemj^i^^n^ lapped into close fit (par. 122). Disassemble and thoroughly re- 
^Prin(||||^^m|rasive before installing. 

Apply a thin coating of instrument lubricating grease to the 
bearing surfaces of the level vial holder assembly (C, fig. 144) 
and the elevating worm gear (fig. 146) and to their bearing sur- 
^ faces in the right housing. Insert the latch in the elevating worm 
gear (fig. 145). Seat the spring in the end of the latch and » 
cure with the plug. Adj ust th e plug to secure clearance of unde: 
F cut latch with respect 1l0P!Sjf}l% hole, when spring is compress 
so that the latch strikes the end of the plug. Do not yet insta' 
the knob (fig. 145), the locating bushing and washer (fig. 1 
or the taper pins (fig. 146) . Taking special care to avoid bihd 
^tall the level vial holder assembly (C, fig. 144) and the la' 
assembly as thus far assembled in the housing assembly. 

Note. Should either assembly wedge in housing, tap out with rawhide mallet 
and reinstall. Do not attempt to force either into place 

With the spanner wrench 41-W-3250-223 (fig. 147) , install wash- 
er ( FF, fig . 144), and the bushing (EE, fig. 144 and fig. 147) in 
ough the hole in the bottom of the housing. Tighterf' 
until the taper pin holes are alined. Install the two taper pins 
(HH, fig. 144) . Install and tighten the retaining ring (A, fig. 144) 
'using adjustable pin wrench 41-W-3248-125 (fig. 15) . Secure with 
the setscrew (KK) . Place mmn^^a the latch ^|^^5)Jtoid 
secure with the setscrew. 

n. Install Elevating Worm (fig. 144). Check the elevating 
worm (LL) for straightness. Lubricate the worm with instru- 
ise. Install the screj 
6t (UU) in plai 

worm clockwise into the housing, at the same time guiding the 
slot on the socket onto the screw (GG) . Install the ball cap (MM) 
in the housing, tightening with adjustable pin wrench 41-W-3248- 
130 (fig. 187) sufficiently to eliminate excessive looseness with- 
out preventing free movement. Secure with the setscrew (JJ), 
tighten screw (GG) . Examine the eight rotating stop rings (NN) , 
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replacing those on which the lugs are damaged. Adjust the worm 
so that the locating bushing (EE )is centralized in the opening 
in the housing and install the eight rotating stop rings on the 
worm, placing each so that the lug is directly opposite the lug 
of the stop previously installed. Press two straight serviceable 
pins (TT) into the knob (QQ). Place the movable stop ring (PP) 
over the straight pins in the knob and install the knob on the 
worm shaft. Aline the taper pin holes and install the taper pin 
(RR). Insert the plunger (G) and spring (F). Install the plug 
(E), tightening to the point wh ere the worm moves without bind- 
ing but is not loose. Secure tfe^BPIpife-We^tscrew (H). 

0. Install Angle of Site Worm (fig. 144). Insert the worm 
plunger (BB) in the housing so that its hole is parallel to the 
worm axis. Apply an ample amount of instrument lubricatin^jl^ 
grease to the worm (J). Install the screw (Z) which secures the 
ball socket (K). Holding the ball socket in place on the worm, 
turn the worm clockwise into the housing, meanwhile guiding the 
jjj|lot in the ball socket onto the screw (Z). With adjustable face 
spanner wrench 41-W-3248-115 (fig. 15) , install the ball cap (L) 
with no looseness. Install the setscrew (Y) which secures the 
ball cap and tighten screw (Z). Adjust the worm so that the 
level vial is approximately parallel to the axis of the worm. In- 
stall the eight rotating stop rings as described in n above. If the 
I two pins were removed from adapter (Q), press serviceable pin^ 
back into place and place the fixed stop ring (N) over the pins 
of the adapter. Place the adapter and fixed stop ring on the 
^ worm shaft and secure with the taper pin (R) . Place the microm- 
eter (S) and knob (T) over the adapter and secure with the 
three screws (U). Insert the spring (CC) and secure with the 
plug (DD) and setscrew (AA). Secure the angle of site scale 
(W) to the housing with the two screws (X). 
^^Pyjnstall Reticle Assembly (fig. 141). Check the cleanliness of ^ 
VRle reticle. Install the reticle assembly (S) in the housing sd^ 
that the slot in the reticle cell is directly opposite the hole for 
screw (E). The screw (E) plugs the hole which permits adjust- 
ment of the reticle. Install four screws (B) ; adjust the screws 
to center the reticle assembly. Install the retaining ring (fig. 147) 
and secure with screw (fig. 141). Make sure that the reticle is 
free of all dust particles before installing the right eyepiece as- 
sembly. If the reticle window (T) was removed, install a service- 
able window and stake and shellac in place. 

q. Install Eyepiece Assemblies. Apply sealing compound 
around the flange of the eyepiece assemblies (par. 51) and screw 
the eyepiece assemblies (I, fig. 140 or J, fig. 141) into the hous- 
ing until the screw holes for the oval-head machine screws (H, 
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fig. 140 or D, fig. 141) are alined. Install the oval-head machine 
screws. Remove excess sealing compound with a pallet knife and 
alcohol. Slide the eyepiece sleeve (N, fig. 140 or L, fig. 141) into 
the diopter scale (P, fig. 140 or M, fig. 141) and install the clamp- 
ing ring (Q, fig. 140 or N, fig. 141) and secure with the special 
screw (R, fig. 140 or P, fig. 141) . Install the eye guard (S, fig. 140 
or Q, fig. 141). Screw these parts just assembled onto the eye- 
piece assembly until the screw holes in the sleeve aline with those 
in the eyepiece assembly. Secura-^ot^^he three oval-head ma- 
chine screws (M or K). ^ • m ^ 

r. Install Erecting Prism Holder Assemblies. Position the left 
erecting prism holder assembly (C, fig. 140) in the left housing, 
s eating the guide pins in their holes in the two internal housing 
l£V0bSecure the assembly with four screws (B, fig. 140 or 141) . 
Similarly, install the right erecting prism holder assembly (F, 
fig. 141) securing with screws (G, fig. 141). If fungus-proofi ng of 
the instrument is required, install fungicidal capsules in thMHn 
and right housings as described in paragraph 137. Install the 
housing cover (A, fig. 14^&Ht,fig. 141) and secure with the set 
screw (D, fig. 140 or C, filri*fr. 

Install Objective Assemblies. Install the objective assembly 
in the tube (fig. 141) turning the cell inward with tubular wrench 
41-W-3726-250 (fig. 139) until the circular scribe mark made at 
disassembly lines up with the hole for the objective cell adjusting 
screw. Install the adjusting screw (fig. 137) . Rep^ for the other 
objective assembly. ' ' - jjk*. 

t. Assemble Tubes to Hotmng and Head^KKKKKUies. 

Place the round nuts on the tubes (fig. 137). Apply a 
moderate amount of sealing compound around the 
threaded portion of the right housing assembly (A, fig. 
141) and screw into the right housing the tube with the 
scribe mark made at disassembly (par. 127d) . Tighten 
the tube until the screw holes aline, and install the three 
No. 5 oval-head screws (fig. 137). Similarly, assemble 
the other tube to the left housing assembly. Remove ex- 
cess sealing compound with a pallet knife and alcohol. 
Slide the head assembly (fig. 137) into position in the 

^t the base of 
pound (par.' 

cure with the two round nuts (fig. 137), tightening with 
wrench 41-W-3249-740 (fig. 186) to the point where the 
screw holes aline. Install the headless setscrews (fig. 
137) in the round nuts. Remove excess sealing compound. 
(2) Attach the left housing support bracket (J, fig. 140) to 
the left housing with three screws (T, fig. 140) . Position 


1 


I 
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(3) 


the interpupillary screw assembly (W, fig. 140) so that 
the nut of the screw assembly fits into the notch on the 
support bracket ( J, fig. 140). Bring the right housing 
under the interpupillary screw assembly so that the four 
screw holes are alined and lightly secure the interpupil- 
lary screw assembly to the right housing with the four 
screws (U, fig. 140). 

If neither the screw assembly nor the bracket has been 
replaced, pin the bracket (J, fig. 140) to the left housing 
with two pins (K, fig. 140) and pin the interpupillary 
screw assembly to the right housing with two pins (V, 
fig. 140). 

If it has been necessary to replace either the screw as- 
sembly (W, fig. 140) or the bracket (J, fig. 140), tighten 

^ jifews sufficiently to hold each part in pl^ ffm Aj^ 
permit slight changing of position of each by tapping 
with a rawhide mallet. Tap either or both parts until a 
snug yet free movement is obtained in the fit of the two 
parts from one extremity of interpupillary movement to 
j^the other. At this noint, tighten the screws securely 
iHP and, using a No. 3l||ffiIlr-OTill two holes for pins (K, fig. 



V\«f NdH, TELESCOPE 
«O0K SPANNER)— 
41-W-3249.740 



NUT, ROUND • 
Bl 80579 


Figure 186. 


Tightening round mil with telescope (Hook Sparmer) wrench — 

41~W-3-249-740. 


140) through bracket and housing and drill two holes 
for pins (V, fig. 140) to an exact depth of IVs-inches, 
including the thickness of the screw assembly. Install 
the pins (K and V, fig. 140). 

Caution: The depth of the holes for pins (V, fig. 140) must 


not exceed l^/s inches. To exceed this depth will result in the 
latch assembly binding. 



Figure 187. Tightening azimuth worm ball cap. 
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1 33. Assembly of Telescope Mount M48 

a. Assemble Spindle Assembly (fig. 174). Screw the spindle 
into the housing and secure with the taper pin. 

b. Assemble Azimuth Worm Housing Assembly (fig. 173) . Plug 
holes from which oil cups were removed. 

c. Install Azimuth Worm (fig. 172). Slide the worm plunger 
(LL) into the azimuth worm housing. Install the ball socket (Z) 
on the worm and scre w the wo rm in to the h ousing. Secure the 
ball socket with the'4fllSHb6*4liP^F9- wcrmt on the ball cap 
(AA) and secure with the headless screw (G). Install the spring 
(KK) an d-^t^g i|lotted plug (JJ). Tighten the plug to th^i^oint 
where thewWm moves without binding but is not loos^H^feure 
the plug with the headless setscrew (G). Install the azimuth 
worm shoe (PP) and the spring washer (NN) on the worm shaft. 
Slide the knob (MM) onto the shaft and secure with the taper 
pin (Q). Slide onto the opposite end of the worm the square felt 
washer (GG), the azimuth micrometer index (FF), and the 

ter (EE). Pin the adapter to t he wo rm shaft with the taper 
oil Place the azimuth mic^i^laSMP (6B) over the adapte 
nd secure with the clamping disk (CO) and three screws (DD). 

d. Install Worm Gear (fig. 172). Place the gasket (T) in the 
azltnuth worm housing. Disengage the azimuth thro wout and slip 
the azimuth worm into the housing and 

nut (V) and setscrew (U). 

e. Install Orienting Worm Housing (fig. 172). Insert the wash- 
er (QQ) and the gasket (T) in the orienting worm housing (RR). 
Slide the azimuth worm housing assembly, with the parts as- 
sembled to it above, and the orienting worm housing together 
and secure with the spring washer (E) and the round nut (DX, 
Install the setscrew (SS) in the round nut. Screw in the lowe 
ver tical spindle (B) and secure with two screws (G). It is essen- 
tial Hf&iall burrs be removed (table V, par. 36). 

/. Install Orienting Worm (fig, 172). Install the ball socket 
(N) on the orienting worm (M) and position the worm into the 
housing. Secure the ball sockeWliftrt!!rt!feadless screw (F) . Screw 
in the ball cap (P) and secure with the headless screw (G). Insert 
the plunger (H) in the hous ing. I nstall the flat spring (L) and 
the cover (J) and secure with th e he adless screw (K). Install a 
washer (S) and a knob (R) on each end of the worm and secure 
with the taper pins (Q). 

g. Assemble and Install Circular Level Assembly. Install the 
spring washer (fig. 175) in the circular level vial support. Install 
the circular level vial and screw the cap onto the support. In- 
stall the three headless screws in the cap. Screw the circular 
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level assembly (HH, fig. 172) into the housing as far as it will 
go and then back off one-half turn. 

h. Install Mount on Tripod (fig. 171). After the tripod is as- 
sembled (par. 134),, install the upper clamp on the lower spindle. 
Place the mount and the upper clamp on the tripod and aline 
the slot in the upper clamp on the pin in the tripod. Install on 
the spindle in the order' named the lower clamp, a washer, the 
compression spring, another washer, the wing nut with two wings, 
another washer, and the wing nut with four wings. Screw into the 
bottom of the spindle the left-harid thread screw (A, fig. 172). 



tripod MI7 



bly of Tripod Head Assembly ^iigs. ^ifl r u «18L8 

Press the pin into the tripod head if this was removed. Insert 
^the clamping screw into the bushing of the stripped head as- 
^ sembly. Slide on the clamping lever and screw on the safety nut. 
Slide on the sleeve. Install a washer inside each of the caps. Us- 
ing the lever as a wrench, screw the clamping screw into th 
caps (table V — par. 86) . In a similar manner, assemble the t 
remaining clamping screws to the tripod head. 

b. Assemble Leg Assembly. Slide the shoe (G, fig. 178) onto 
the lower leg and secure with the hex-head cap screw (H, fig. 

178) , its lock washer (E, fig. 178), and nut (F, fig. 178). Secure 
fastener (B, fig. 178) to the lower leg with two round- 

1 ^ head machine screws and slotted round nuts. Place the two plates 
l^ril^ (l^fig. 179) in position on the right upper leg and secure with 
four flat-head wood screws. Place the two clamps in position on 
the left upper leg and secure in place with four flat-head wood 
screws. Slide the lower leg (D, fig. 178) through thW^laiS^ (fig. 

179) . Install at each end of the lower leg the 14 -inch fillister- 
l^jead machine screw and secure with a slotted round nut. In a 

k= ^iiffaPmanner, assemble the other two tripod leg assemblies. 

c. Install Leg Assembly (fig. 177) . Install the clamping wedg- 
es in the upper legs and slide the ends of the upper legs into the 
caps of the head assembly. Secure the legs to the caps with the 
5/16-inch oval-fillister-head screws. Install the remaining tripod 
leg assemblies in the same manner. 

d. Install Carrying Strap (fig. 177) . Attach the carrying straps 
to one leg only of the tripod with two fillister-head machine 
screws, their finishing washers, and slotted round nuts. 


1 35. Assembly of Instrument Light M28 

a. Install the lamps and lamp assemblies in their sockets (figs. 
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183 and 184). Screw the cap (fig. 184) onto hand lamp. 

b. Place the cover assembly in position on the case (fig. 183) 
and secure in place with the cover screws. Install the battery 
in the tube and check for illumination of lamps. Install the cap 
assembly (fig. 183). 


t 
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1 36. Assembly of Pa^iH^est M39 

a. If the trunk bolts (fig. 185) were removed, secure to the 
chest with the four screws. Make sure that the upper and lower 
portions of the bolt aline correctly and that the bolt can be 
fastened 

b. Secure the handle (fig. 185) to the chest, if remoMei 
the four screws. 

1 37. Fungus Proofing BC Telescope M65 


a. Purpose. This paragraph provides information regarding 
fungus-proofing of the B^y^^p)pe by installing fungicidal 
sules. 




General. 

The necessary fungus-proofing materials are available 
for issue and are listed in ORD 3 SNL K-1 as follows: 
Filled aluminum fungicidal capsule (size 2) 51--C- 
M 683. 

Asphalt cement (1-lb can) 52-C-135. 
^^L^ Optical lens sealing compound 52-C-3259-185. 
[^)^||p installation of fungicidal capsules will be ac- 
complished by ordnance instrument repairmen in Pacif- 
ic, Caribbean, and African areas only. Because the active 
fungicidal element employed tends to speed up corrosion 
action on metallic finishes and to soften optical cements, 
fungicidal capsules will be used only in those instruments 
which are being rei^StttttK/Hl^eable, or which expe- 
rience has shown ^^^^^^^^jg/j^d unserviceable by 
fungal growth. 
Procedure. 

1) The partial disassembly of the instrument for the in 
stallation of the fungicidal capsules will affect the op 
tical alinement of the 90° prisms in the head assembly. 
Hence, after installation of the capsules, realine the 
prisms as described in paragraph 143. 
Remove six screws and six lock washers from the left 
head cap (fig. 150). Remove the cap and gasket from the 
left head. Remove six screws (fig. 150) and left the 90° 




(2) 
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Figure 188. BC telescope M66 tuith fungicidal capsules installed — cross section. 
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prism holder assembly from the head. The prism holder 
assembly is located by two pins and it will, therefore, 
be necessary to pry it evenly on all sides to remove it. 

(3) To prevent the reflection of light rays from their alu- 
minum surfaces, the fungicidal capsules must be com- 
pletely covered with a thin coating of asphalt cement. 
The cement is melted in a container over a hot plate, 
applied to the capsules with a small brush, and allowed 
to harden. Cover one fungicidal capsule, size 2 (large) , 
>^th asphalt cement. Place the capsule jathe head, as 
„hQj||Mn figure«.!l|£^JMIi^£LJf fltM^S' 
4) Cement the capsule in position with asphalt cement. To 
tain a good bond between the body of th^nstrument 
Z the asphalt cement, apply a smaftfenomit of the 
cement to the designated portion of the instrument 
body and heat the cement by applying a heated iron for 
a short time. To obtain a good bond between the asphalt 
cement and the fungricidal capsule, apply a small addi- 
tional quantity of cement to that on the instrument body 
while the latter portion is still soft, heat again, and then 
i^push the capsule i-^jll^lykheated cement. Allow the ce- 
ment to harden. 

(5) After the capsule has been cemented in position and 
the cement has been allowed to harden, a small hole wdl 

be punched in the capsule with a sharp pointed tool 
such as a scriber. Make sure that the asphalt cement 



Figure 1S9. Special fixture in position on leveling plate. 


has hardened and that it will not flow over the holes, 

resealing the capsule and defeating the purpose for which 
it is intended. The instrument will then be resealed im- 
mediately. 

(6) Replace and carefully reseal the 90° prism holder as- 
sembly with sealing compound (par. 51). 

(7) Replace the six screws securing the prism holder assem- 
bly (fig. 150). Check the alinement of the 90° prism 
(par. 143). Replace the gasket, the head cap, the six 
screws, and six l ock w ashers (fig. 150). 

(8) Remove the sefSSliP' (D, fig. 140) staking the left hous- 
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Figure 190. BC telescope M6B in position for coUimating. 
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Figure 191. Eliminating parallax. 

ing cover (A, fig. 144) to the left housing assembly. Un- 
screw and remove the cover. 
(9) Repeat (2) through (5) above, positioning one fungici- 
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dal capsule, size 2 (large) as shown in figure 188. 

(10) Replace and reseal the housing cover and setscrew, fol- 
lowing the sealing instructions given in 51. 

(11) Repeat (1) through (10) above on the right telescope. 


3ecti 


ion 


TESTS AND ADJUSTMENTS 


pThe following optical inspection procedures for the BC tele- 
scope involve the use of the special fixture for collimation (par. 
19 and fig. 30) and tools shown on figures 189 and 190. Further 
ffliPRkion tools are listed in tables II (par. 11) and III (par. 19) 
and identified where required in paragraphs 139 through 149. The 
procedures for setting the BC telescope in position for perform- 
ing the tests in this section are covered in paragraph 14S 


Definition of ^)eld|p|^)^|il|||||fP^P|fetting, 

and Parallax 

a. Sighting through an auxiliary telescope of at least 3 power, 
rotate the right eyepiece until the reticle is sharp and clear. Set 
right diopter scale at zero. Sight through the right eyepiece at 
target 650 yards distant and check for parallax. If parallax ex 
tits, rotate the objective assembly in or out as needed (fig. 191'' 
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Figure t9S. Adjusting interpupiUary scale. 
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b. With the right eyepiece set at zero, lay a straight-edge or 
scale across the eyepieces. Rotate the left eyepiece until the 
height is equal to that of the right eyepiece. Set left diopter 
scale on zero. Rotate left objective assembly in or out until the 
field of view of the left telescope, as viewed with an auxiliary 
telescope, is at its sharpest point with the left eyepiece set at 
zero. 

c. Secure the objeg 
conepoint seMM^'STs. Ji)fiMPiE^^Wi^316673 in' 



140. Tilt of Field of View 

Since both tilt of field and collimation require adjustment of 
the 90° prism in the head assemblies, these adjustments are 
ml(&my^ai||^sly. If tilt of field cannot be remo^ 
ing the fu^^^^BAreplace the erecting prism assembMana 
test. 


Stagger 

he inspection tolerarflJ^^lf'Sfep^e fltgger is prescribed^ 
agraph 31i. If the procedures of paragraphs 139 
perly performed, stagger is automatically elimin^ 

142. Interpupillary Scale Setting 

Adjust the interpupillary knob (fig. 192) so that the distance 
as actually measured with a scale between corresponding parts 
of the eyepieces is 2.52 inches correct within 0.020 inch (0.5 mm) . 
A machinist's scale will suffice to perform this measurement. 
Loosen the two screws which secure the interpupillary scale 
the interpupillary screw housing and aline the 64-mm mark with 
the index. The two screw s are in elongated holes which permit a 
lateral movement of the MfflmiP^MHRndex if adjustment is 
indicated. If the interpupillary scale movement is less than 12 
mm, refer to table V, (par. 36) . 





143. Collimation. 



a. The principles of collimation are presented in paragraph 65. 

Prepare a fixture as shown in figure 30 (par. 19). This fixture 
is used to mount the BC telescope on the adjustable leveling 
plate 18-P-22465 (figs. 189 and 190) in order to perform the op- 
tical tests prescribed in this section. It is made with a square 
base so that the coUimating telescope 18-T-540-250 (fig. 190) in 
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Figure 19S. Target for colUmating BC telescope M66. 


"V" block 41-B-1472-100 will be parallel to the BC telescope 
when the "V" block is set flush against the side of the improvised 
special fixture (table III, par. 19) (fig. 190). 

b. Prepare the target shown in figure 193. 

c. Place the target in a plumb position at the same height as 
the instrument and 139 yards distant. 

234418 0—17 53 
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(tZ. Fasten the fixture to the adjustable leveling plate in such 
a position that when the instrument is located on the spindle, 
the eyepieces are facing the single adjusting screw on the level- 
ing plate (fig. 190). 

e. Cross-level the leveling plate. 

/. Place the instrument on the spindle of the special fixture in 
such position that the si ngle levelingpl^e adjusting screw is 
toward the rear (iff-llyO) . Place a ''v'*''lllftk against the right 
telescope and a bench level upon the end of the "V" block, as 
shown in figure 195. Bring thj ed nstrument to exact level by means 
of the elevating mechanism."nraisSplll place the telescope exactly 
vertical to the surface of the leveling plate (fig. 190). 

g. Place coUimating telescope in "V" block and sli de ^ "nj^oe 
against left side of special fixture. * 
Mf-'Wtl^Mn^gtt^ leveling plate (fig. 190) in azimuth um 
limating telescope is pointed toward the lower circle on the tar- 
get. Check to see that the leveling plate is exactly level crosswig 

. Manipulate the rear jackscrew of the leveling plate to 
vate or depress the leveling plate until the collimating telescope 
18-T-540-250 (fig. 190) is centered on the lower circle of the 
target. Again check the crosswise level of the leveling plate 
(fig. 190), 

y. Place the collimating telescope 18-T-540-250 in the holder 
on the surface gage 41-G-372 (fig. 190). With the locating pin^ 
Jlf the surface gage flush against the rear edge of the levelijf"^ 
plate, raise the collimating telescope to the level of the eyepie 
of the BC telescope. -^^^ 
Set the interpupillary distance at 63 mm. 

I. Sight the collimating telescope 18-T-540-250 (fi^jflraq 
plumb line and check the verticality of its reticle. 

m. Slide the surface gage behind the right telescope and sight 
through the colHmator to determine whether or not the line o 
sight is centered on the upper circle of the target. If it is not, 
remove the head cap (fig. 150) of the upper rig ht hea d and ad- 
just the three spring-loaded screws of the 90° p^HT hdl der as- 
sembly (fig. 194) until the cross-hairs of the collu||^H|ttfeele- 
,gSOBg,£g^£^a.gEt|^he circle J fig . 193) . -^^^^^^ 
HBHHHHHMSlS8i^^S72 (fig. 190) to bring 
collimating telescope 18-T-540-250 (fig. 190) behind the left eye- 
piece and perform the above checks and adjustments until the 
cross-hairs of the collimating telescope reticle split the cross on 
the target. 

0. Set the interpupillary distance at 72 mm and slide the col- 
limating telescope behind the left eyepiece. The cross hairs of 
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Figure 194. Adjusting 90' jnism holder assembly — BC telescope M65. 

the collimating telescope reticle must- lie within the large tol- 
erance rectangle of the target. Recheck the right telescope to 
see that its line of sight still splits the circle on the target. 
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Figure 196. Bringing right telescope into true vertical position. 


p. Set the interpupillary distance at 60 mm and repeat the 
test, again checking right telescope to see that it has not moved. 
q. When the cross-hairs of the coUimating telescope 18-T-540- 
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250 (fig. 190) do not stay within the tolerance rectangle at all 
interpupillary settings, the optical axes of the telescopes are not 
parallel to the true mechanical axis of the hinge. Consequently, 
it is necessary to relocate the optical line of sight by adjusting 
the head prisms. In making this adjustment, the error will be 
split on either side of the true line of sight. Thus, a vertical er- 
ror of 1 mil will read 0.5-mil above and 0.5-mil below the line of 
sight at the extremities of the interpupillary movement. Hori- 
zontal errors will be corrected in the same manner. When the in- 
strument cannot be collimated by adjusting the head prisms, the 
error can generally be attributed to binding in the hinge or to 
bindil{3|itli|;llle interpupillary movement. To inspect the hinge, dis- 
assemble the interpupillary movement and swing the left tube 
outward on the hinge. When released, it should return to its 
normal position under its own weight. A further ch^cOTnlbe 
made by viewing the target through the left tube with a colli- 
iting telescope and moving the left tube and the collimating 
lesftope through the range of the interpupillary movement. 
When the line of sight remains within the tolerance rectangle, 
the hinge is not the source of error. To inspect the interpupillary 
movement, examine the mating surfaces of the left housing 
bracket and the interpupillary screw housing for burrs, nicks, or 
binding. Remove burrs or high spots on the mating surfaces of 

tthe hinge or of the interpupillary movement with a fine mill file. 
When these measures fail to correct the collimation ^Hr. |W 
place all worn or damaged parts. 

Note. Check that all optical elements are properly seated before replacing parts. 

r. After locating hinge position on large target, measure its 
exact distance from upper diamond. Going down to the collimat- 
ing telescope 18-T-540-250 (fig. 190) in "V" block 41-B-1472-100 
(fig. 134) that is set flush against special fixture (fig. 190) and 
is aiming on lower circle on target, relocate this exact point from 
the lower circle, only in the opposite direction. Sighting through 
collimating telescope, adjust jackscr ews on leveling plate until 
. cross-hairs are superimposef^^^^^ted point. This will locate 
the true mechanical hinge oj^^^BHIMhond. Recollimate the 
ected &l 



144. Tilt of Reticle 


a. General. The reticle of the BC telescope must be correctly 
oriented with respect to the field of view when the telescope 
has been set up in a true vertical position (fig. 195) . A tolerance 
for tilt of reticle is V^-mil block as measured across the entire 
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field of view. 

b. Procedures. With the telescope set up as shown in figure 195 
(par. Sid), sight through both eyepieces of the BC telescope at 
the plumb line target. If the vertical reticle line (fig. 161) does 
not aline with the plumb line, slightly loosen the four reticle 
positioning screws (B, fig. 141), and remove the No. 8 screw (E, 
fig. 141). Using a scriber inserted through the hole for the No. 8 
screw, rotate the retic le cell t he desired amo unt and recheck. In 
stall the No. 8 screi^i0SSklfci the p#sl|9iltaffiJcrews 




With the telescope collimated as directed in paragraph 143 and 
the,^djustable leveling plate is cross-leveled, centei^he^gle of 
im^^mel bubble. When it is necessary to resettle ^gle of 
site index or the micrometer, proceed as follows: Loosen two 
screws (fig. 169) which secure the angle of site index (fig. 196) 
to the level vial holder a nd m ove the index so that the arrow 
cides with the "3" ^MMjttigle of site scale. Tighten the two 
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Figure 198. Angle of site mechcmiam. 
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screws. Loosen the three retaining screws (fig. 196) which se- 
cure the angle of site knob and micrometer and turn the microm- 
eter until the "0" coincides with the index. Tighten the three 
screws and recheck coUimation and level bubble position. The 
angle of site mechanism should be operated throughout its entire 
range and should function without undue irregularities, friction, 
or looseness. Refer to paragraph 147 for checking the accuracy 
of the angle of site mechanism using lei 
(fig. 24). > 


146. Horizontal or Azimuth and Orienting 
'^^^Shanism Travel 





teral. Rotate the BC telescope, in a horizontal plane* 
Lworm and gear principles and general repair methods in para- 
graph 122 should be referred to for complete instructions on ad- 
justment and repair procedures. The azimuth worm can be dis- 
engaged from its worm wheel by outward pressure on the azi- 
muth worm knob to allow for rapid turning of the BC telescope 
and for quick approximate settings. Error in horizontal travel is 
due to the failure of the azimuth and orienting movement t 
maintain an exact horizontal position throughout a complete ro 
tation of the mount and BC telescope. Instructions for adjust 
ments and repair are presented in paragraph 122. 

b. Procedure. The inspection and tolerances for horizontal trav- 
el of the BC telescope and mount is prescribed in paragraphs 
^9, 40 and 41 and is performed as follows : 

^1) Place the BC telescope and mount on a leveled tripo^jf 

MIO or M17 or surface plate adapter, and zero the scales. 
J2) Sel ect, or erect, a target that is approximately coinci- 
mUtal with the center horizontal line of the telescope's 
reticle. Aline the horizontal reticle line with the target. 

(3) Loosen the lower^indl^lamp (fig. 171) until the mount 
and telescope caW^^Wfted on the spindle easily but 
without excessive play. 

(4) Using the azimuth mechanism of the mount, move the 
Jine of s ight appro ximate ly 800 mi ls to the right or left. 

whole instrument on the spindle, and note whether the 
horizontal reticle line is above, below, or still in coinci- 
dence with the reference point (par. 39). 
(6) Continue this process in 800-mil steps in the same di- 
rection until the instrument has made a complete ro- 
tation. Note any errors in the four quadrants, as indi- 
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cated by the departure of the horizontal reticle line 
from the target. Higher echelons of maintenance follow 
the same procedure as described above, using the azi- 
muth testing fixture (par. 18). The instrument, how- 
ever, may be clamped solidly on the fixture spindle, since 
the spindle rotates by moving an index arm around a 
scale. 
Backlash. 

(1) Azimuth mechanism. If the amount of backlash in any 
quadrant exceeds 1 mil^dijjst as follows : to correct 
improper mesh bet^^^^HB^mrrralh worm and worm 
gear, increase the tension on the compression spring 
(KK, fig. 172) by tightening the slotted plug (JJ, fig. 
172) located near the azimuth knob. Adjust for end play 
between the azimuth worm and the ball cap by tighten- 
ing the ball cap located beneath the azimuth knob (fig. 
187) . Inspection may also indicate the need for replace- 
ment of worn parts. Burrs or irregularities in bearing 
surfaces may also introduce error requiring truing of 
^ these surfaces or the removal of burrs to correct the^ 
PP defect. General re^^lfr^iJfethods of worm and worm geaH^ 
mechanisms are covered in paragraph 122 with specific 
assembly and disassembly instructions in pertinent par- 
agraphs of chapter 11. 
I Orienting mechanism. Superimpose the center of the 
reticle on a vertical reference line or plumb line. Whil^^^^ 
viewing the target through the telescope, move or^^rjf 
ienting knob slightly and notice if the center of the 
«M||^de appears to move away from the reference m 
^Hiloes not move immediately, backlash is present. 
'^acklash exists, eliminate as follows: increase the ten- ' 
sion on the flat spring (L, fig. 172) or shim the plunger 
(H, fig. 172) located under the orienting housing cover. 
To adjust for end play between the orienting worm and 
ball cap, tighten the orienting worm ball cap (P, fig. 172) 
located under the orienting knob. Refer to the general 
repair methods in paragraph 122. 
Lift. 

(1) General. Lift must not be confused with error in hori- 
zontal travel. Lift occurs in horizontal movements when 
there is excessive play between the housings of the 
driving and driven members. 

Inspection. Lift is noted by sighting through the tele- 
scope and alternately operating the azimuth worm for- 
ward and backward through one or more turns. When 
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(3) 


lift is present (par. 32d) , the horizontal reticle line will, 
as the motion is reversed, jump up or down in relation 
to the reference point. 

Adjustment. The correction for lift depends entirely 
upon the design of the instrument. It usually requires 
the refitting of the housing or adjacent parts (table V, 
par. 36) . 



Accy.racy of Azimuth Readin g, . _____ 

(1) General. The azi^lRl^s^es and mw^telirs^'fNil be 

checked for accuracy of the angular rotation in relation 
to the scale readings. If the azimuth and orienting 
mechanisms of the mount carryiS^hetelescope starts 
from a point, and moves through any specific angle, the 
azimuth scale and micrometer must indicate this angle 
within the tolerances specified in paragraphs 39 and 40. 
A condition known as "circular error" exists if the azi- 
muth 'scales and the angular rot^ion^C the telescope 
are not in accord (par. 41). CirctRiP^Wor must not be 
confused with backlash, and inspection ( (2) below), 
therefore, must be performed with great care. 

(2) Inspection. 

(a) A "master" instrument, which is known to be accu 
rate, must be set up on a tripod or azimuth testin 
fixture 41-F-2995 or 7691596 (figs. 25 and 27) . Level 
this master instrument, zero its scales, and by use of 
the orienting mechanism or spindle clamp, bring the 
vertical cross-hair of the reticle on a clearly defined 
target. Using the azimuth mechanism, select targets 
from this point that are approximately 400 mils 
apart. Continue in successive 400-mil steps until the 
original aiming point is again reached. Record th' 
points selected and their exact mil readings from t 
master instrument. Replace the master instrument 
with the instrument under test and observe whether 
the azimuth readings are within 2 mils, including back- 
lash of those recorded. 

The inspection and adjustments of a through e(2) (a) 
above are almost identical to that performed with the 
azimuth te^tfBS^^HHfre when available in higher 
echelon shops. The m ouirt ' a nd telescope or mount with 
a coUimating telescope adapter (fig. 27) can be 
tested on either azimuth testing fixture 41-F-2995 or 
7691596 (par. 18 and figs. 25 and 27) in an identical 
manner, using a single aiming point and rotating the 
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spindle on which the instrument is mounted a specific 
number of mils. With this inspection, a master instru- 
ment is not required. The azimuth fixture is calibrated 
in degrees; therefore, to set oflf 400 mils, the movable 
arm of the fixture must be turned 22° 30'. The in- 
spection is completed by advancing the fixture 22° 
30' (400 mils) each time and returning the telescope 
to the aiming point using the azimuth worm mechan- 
ism. After each move, the micrometer and azilnuth 
scale reading must be recorded until a complete ro- 
tation has been made. Level the fixture by tneans olt 
the leveling screws. With the azimuth scale and mi- 
crometer of the mount set at zero, adjust the radial 
vernier arm of the fixture to "0" position on^fefe scflei 
and clamp it securely. Aline the verticle reticle of the 
telescope with a suitable target point. Determine the 
circular or azimuth error by setting the vernier arm 
at a position equal to exactly 400 mils from "0," in a 
clockwise or countercbckwise direction. Return the 
reticle line to coincwrenSyWith the target point by 
rotating the azimuth mechanism of the mount. The 
ding of the azimuth scale and micrometer of the 
lescope should indicate 400 mils from "0." Continue 
displacing the vernier arm of the fixture by 400-mil 
steps, returning the reticle line to coincidence in each 
case, until "0" position is reached. The azimuth 
error noted at each position should not exceed that 
indicated in paragraphs 39, 40, and 41. Care must be 
exercised in these inspection methods to keep the 
movement of the azimuth worm mechanism turning 
in one direction only so that whatever backlash exists 


fj (^will not be confused with a circular error. This is done 
l^P^Ia^ approaching the aiming point slowly, and coming 
ly* on the reference point without overshooting. Care 
must also be used in setting the azimuth testing fix- 
ture by using the micrSSRCTSBjustment on the mov- 
ing arm (par. 18). Refer to paragraph 656(11). 
(3) Adjustment. The corre ction for circular error is covered 
in paragraph 122h. Hostile; 
able or numerous, replacemi 
f.Zero Scale Settings (par. 43). 

(1) General. In order that the instrument may function ac- 
curately, all scales must be set at zero in relation to the 
other optical and mechanical components. Azimuth scales 
and indexes are placed on the mount in such manner as 
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to have a permanent relationship with the rest of the 
instrument, that is, scales are mounted so that little 
or no adjustment is possible, and indexes are engraved. 
Thus, only the micrometer scaile need be adjusted. 

(2) Inspection. To inspect scale settings, it is merely nec- 
essary to aline zero, or any of the 100-mil graduations 
of the az imuth scale, wit h the index and to check the 
micrometer for zero, 

) Adjustment. A jewelers' eye loupe (part of kit 41-K-96) 
should be used he re to a id in alining the scale and index 
j^Sl" either the ^WpWWl^r adjustment o f the microm- 
eter scale. For assembly and disa^^MPjSl 
ifer to paragraphs 128e and 133c. ^^^r j 



147. Plumb (Vertical) Travel 

a. General. The elevation mechanism (fig. 10) rotates the BC 
telescope in a vertical plane. The full elevating movement is abo 
18° above to 18° below the horizontal line of sight. The elevation 
or vertical movement is of the worm and gear segment type (fig. 

Since vertical movements are subject to the same deficien- 
cies as horizontal movements, they must be inspected for back- 
jh, error in vertical travel, accuracy of elevation readings, and 
ddition, for level line of site (par. 146) . 

Baekldsh: in Angle of Site Mechanism. Set the angle of site 
scale at "3" and the micrometer at "0." Center the bubble of the 
a ngle of s ite level vial by rotating the elevating knob. Rotate the 
fi^micn»meter until the scale reads "0," andWri 


on % 

lor " 


SC2 

an 
n 

back again until the level vial bubble is again centered. Do not 
ven)ass the point of level. Note the micrometer reading. Ro- 
titSkhe micrometer until the scale reads "6" and return to the 
level point. Again note the micrometer reading. The sum of the 
differences between the two readings is the amount of backlash. 
I^the backlash ex^^s 1 mil, increase the tension on the com- 
pression spring (CC, fig. 144) by loosening the setscrew which 
secures the slotted plug (DD, fig. 144) and tightening the plug. 
If the backlash results from end play in the worm, tighten the 
ball cap (L, fig. 144) . Refer to paragraph 122 for further repair 

145 for resetting the angle of site micrometer scale. 

c. Inspection. Prior to this inspection, the test in paragraph 
145 should be perfprmed. As indicated under ordnance shop in- 
spection (par. ^iq) , the telescope should be mounted on the im- 
provised collimating fixture itable III, par. 19) and adjustable 
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leveling plate. Perform the procedures presented in paragraph 
143d through / using a plumb line as a target set up long enough 
to accommodate as much of the elevating movement as possible. 
Place the BC telescope close enough so that the plumb line is 
easily observed. A diaphragm placed over the right eyepiece or 
objective should be used since it will permit sharper focus and 
eliminate any parallax introduced by viewing the nearby plumb 
line. Aline a point on the reticle with the plumb line and operate 
the elevating mechanism to its high and l ow li mits (a above), 
observing the point on the reticle as it follo^v3fclii»plumb line. A 
continually widening gap between the reticle point and the plumb 
line during operation of the mechanism indicates an error in vera 
tical travel. "Shift" may also be noted during this inspection^tod 
should not be confused with vertical travel. "Shift" is similar to 
"lifj;',^^ar. 146d) in horizontal movements and is evident wheir _ 
trifeeHvating mechanism is operated forward and backward J%. 
through one or more complete turns. Through the telescope, shift 
is sem as a sudden displacement between the reticle reference 
pfmMind the plumb line when the movement is reversed. It may 
or may not be accompanied by an error in vertical travel. A mi- 
crometer scale reading against a line of sight and level vial deteiTr 
mine the elevation readings (par. 145). * 
. Accuracy of Elevation Readings. If the level line of site is 
correct (par. 145), the telescope must be checked at each point 
of elevation for proper scale readings. Shop inspection may be 
""qlduliPH by using the leveling fixture 41-F-2994 (fig. 24) (pal( 
17). Known angles of elevation or depression are set in the cross 
leveling fixture and the elevating mechanism of the telescope in 
a manner similar to the azimuth check described when using th 
azimuth testing fixture 41-F-2995 or 7691596 (figs. 25 and 27) 
(par. 146e(2) (6) ). In using the cross leveling testing fixture, 
however, the elevation movement is displaced vertically in know 
angular steps, and the level vial bubble is centered to obtain the 
elevation error. For f urther information on the leveling fixture, 
refer to paragraphs if^BIS 31o. Check to see that the error of 
any angle of site reading, including backlash ((6) above), d 
not exceed 2 mils. 

e. Adjustment. Adjustment for improper elevation readings 
are very similar to that for circular ts&mr (par. 146). Elevation 
Mlicate irregular tooth spacing on the gear segment. 



in which case the section of the segment causing the error should 
be processed as indicated in paragraph \22h. 

f. Extent and Backlash of Elevating Movement. See that the 
elevation mechanism has full 700-mil movement. Place the angle 
of site scale at "0" and the micrometer at "0." See if the bubble 
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[e ISff. Adjrtsting dreidar tkvid vial. 


can be centered by rotating the elevating knob. Repeat this 
cedure with the angle of site scale of "6" and the micromete 
"0." If the bubble cannot be centered by rotating the elevating 
knob when the angle of site scale is set at "0" or "6" and the 
micrometer at "0," inspect and replace the elevating worm gear 
if unserviceable. If full movement is still not attained, check the 
position of the stop rings and see that they are in proper relation- 
ship to each other (par. 132«). If this fails to loosen the move- 
ment, lap the elevating worm and worm gear together (par. 122). 
The high spots on the extremities of the worm gear must be 
worn down to match the wear in the center of the worm gear. 
This should result in a smooth movement over the full 700 mils. 
Backlash in elevation is corrected in the same manner as for back- 
lash in the angle of site mechanism ((6) above). Refer to table 
V (par. 36). 
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148. Circular Level Vial (Mount M48) 


a. Inspection. The circular level vial is normally used only in 
the initial leveling of the instrument, but must permit quick and 
easy readings to establish the fact that the instrument is per- 
fectly horizontal. The bubble must be slightly smaller than the 
circular index in order to quickly recognize true centering. If the 
bubble' is as large as or larger than the"lSf^lar indei, the vial 
must be replaced. If initial inspection (par. 32a) indicates that the 
vial meets the above inspections, a final inspection is necessary 
to determine the accuracy of the reading. To be accurate, the 
bubble must stay within the circular index throughout a full circle 
of azimuth rotation. The mount may be checked on a cross-leveled 
surface plate 41-P-1565 (fig. 16) which has been equipped with 
tha p roper adapter. This check may be performed by rotating 
tliPlfciiftint 360° while observing the bubble. When the mount is 
checked on either tripod MIO or M17, center the bubble first and 

n check by rotation. This test may also be performed on the 
uth testing fixture 41-F-2995 or 7691596 (figs. 25 and 27) 
or leveling fixture 41-F-2994 (fig. 24) (table II, par. ll)4HDie 
fixture is first cross leveled. 

b. Adjustment. To adjust the level vial with the mount on its 
'tripod (par. ISSh), first center the bubble within the circumr 

index by adjusting the ball and socket type mounting. Then ro- 
tate the mount 180°. Remove half of any existing error by tight- 
ening and loosening alternate level vial jackscrews (fig. 197) and 
4;flllot1ler half by adjusting the ball and socket mechanism (fig. 
171). Repeat this procedure until the bubble stays within the 
circular index during a complete rotation of the moun; 

jnllfllf Tripod M I 

head assembly 

zontal position, back off the safety nut (fig. 198) and, using the 
clamping lever as a wrench, rotate the clamping screw until the 
head assembly will support Jthe weight of the leg. Tighten the 
safety nut. 
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CHAPTER 12 


FINAL INSPEaiON 


INSPEaiON OF BINOCULARS 



Final inspection of the binoculars M3, M7, M8, M9, M13, M13A1 
M15A1, and M^7A1 is performed after repair and rebuild h 
been completed to insure that the binoculars 
Ung to established inspection standards. 


Procedure 


Final inspection for the binoculars to be returned to the user 
and to stock is completely covered by the technical inspeflonj 
and serviceabffi^'^lMiandards and procedures given in chap^ 3 

Note. Where tolerances are specified in these inspections, ordnance maintenance 
^ops, during the course of repair and rebuild, should utilize these tolerances to 
llest extenf^nly'^en an excessive amount of work would be required to 
gs or settings. ____ 

Section II. INSPECTION OF BC TELESCOPE M65 
AND TELESCOPE MOUNT M48 




Final inspection of BC telescope M65, telescope mount M48, 
and equipment is performed after repair and rebuild has been 
^sure that the materiel is serviceabla according 
to established inspection standards. 

153. Procedure 


Final inspection of the BC telescope and telescope mount to 
be returned to the user and to stock is completely covered by 


267 


SCREW, CLAMPINGS 
LEVER, CLAMPING, 


.NUT, SAFETY 



technical inspection and serviceability standards and pro- 
given in chapter 3. " 

Nole. Where tolerances are specified in these inspections, ordnance maintenance 
shops, during the course of repair and rebuild, should utilize these tole rances t o 
the fullest extent only when an excessive amount of work would be re(|^^^|to 
lintain more accurate readings or settings. 
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APPENDIX 


REFERENCES 



I. Publication Indexes 

Special Regulations in the 310-20 series, SR 110-1-1, ORD 1, 
FM 21-8, and SB 9-1 should be consulted frequently for latest 
changes or revisions of references given in this appendix and 
for new publications relating to materiel covered in thi%nu|^al. 

1^^. Supply Catalogs ^t/Fsltttt^^ ^^^P^ 

■ The following Department of the Army Supply Catalogs per- 
1 ||ph to this materiel : 

a. Destruction to Prevent Enemy Use. ^BB I j 

Lj^ Land Mines and Components; Demoli- 

tion Explosives and Related Items ; and W 

■ ■ Ammunition for Simulated Artillery, 
\ V Booby Trap, Hand Grenade, and Land 

^^Tk 1 Mine Fire ORD 3 SNL R^7 

l^^^jk 9. Repair and Rebuild. 

^^^^■k Chains, Locks, Hasps, and Hinges ORBHfSJ 

B^^. Cleaners, Preservatives, Lubricants, Re- ^^■r J 
tt coil Fluids, Special Oils, and Related -mt 

Maintenance Materials ORD 3 

Common Tools and^flumj^^^except 

^ Machine Tools) ORD 3 SNI 

Fire Control Major Items and Major Com- 
binations for Use With Antiaircraft, 
Harbor Defense, and Railway Artillery ORD 3 SNL F-2 
Fire Control Major Items and Major Com- 
binations for Use With Small Arms, 
Automatic Guns, Trench Mortars, and 

Field Artillery ORD 8 SNL F-1 

Items of Soldering, Metalizing, Brazing, 
and Welding Materials; Gases and Re- 
lated Items ORD 3 SNL K-2 
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5 SNL fi:-3 


Lubricating Equipment, Accessories, and 
Related Dispensers . ORD 

Lubricating Fittings, Oil Filters, and Oil 
Filter Elements . ORD 5 SNL H-16 

Machine Tools and Related Equipment— ORD 3 SNL J-1 

Miscellaneous Hardware ORD 5 SNL H-2 

Standard Ha rdware ORD 5 SNL H-1 

Straps, LeathmHHIHSi, and Piece 
Leather ORD 5 SNL H-3 

Tool Set, Fire Control Repa irman ORD 6 SNL J-10, Sec 13 

Tool Set, Instrument RepiEi«aHl|iAI|^ f\ 

3922) -■1^16^ ^ 

Too^ets for Maintenance of ^^Bng 

4Sf/flte Control Equipment ORD 6 SNL F-272 

Truck, 21/^-Ton, 6x6, Instrument Repair, 

Load A, MIO ; Load B, MIO ; Load A, 

MlOAl; Load B, MlOAl ORD 7 SNL G-141? 

Sighting and Fire Control Equipment. 

Binocular, M3, M8, M9, M13, M13A1 ORD 

Binocular, M7, M15, M15A1, M16, M17, 

M17A1, MK21, MK^JMlLiiJt ORD 

■Telescope, BC, M65-.1BIXZ! ORD 


'9^ 



V 


r 


>wing forms pertain to this materiel : 
WD AGO Form 9-71, Locator and Inventory Control Card 
Wp AGO Form 9-72, Ordnance Stock Record Card 
rlkF^rm 9-76, Request for Work Order 
WD Form '9-77, Job Order Register 
WD AGO Form 9-78, Job Order 
DAForm 9-79, Parts Requisition 
WD AGO Form 9-80, Job Order File 

WD AGO Form 9-81, Exthajig^Par^r Unit Identification 

DAForm 446, Property Issue Slip 
DAForm 447, Property Turn-in Slip 
DAForm 468, Unsatisfactory Equipment Report 
DAForm 811, Work Request and Job Order 
DAForm 811-1, Work Request and Hand Receipt 
DAForm 828, Job Time Ticket — Individual 
WD 'i.GO Form 829, Rejection Memorandum 
WD AGO Form 865, Work Order 
WD AGO Form 866, Consolidation of Parts 



(*) See OSD 1, Introduction and Index for published cataloes of the ordnance section of 
the Department of the Army Supply Catalog. 
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WD AGO Form 867, Status of Modification Work Order 
DD Form 6, Report of Damaged or Improper Shipment 


4. Other Publications 



FM 5-20 

3-220 
-40 



The following explanatory publications contain information 
pertinent to this materiel and associated equipment : 
o. Camouflage. 

Camouflage, Basic Principles 
h. Decont<mt0t^n. 

Decontamination 

n^e Against Chemical Attack.. 
^ ction to Prevent Enemy Use. 

Explosives and Demolitions 

Ordnance Service in the Field 

General. t 
Auxiliary Sighting and Fire Control Equipment ' 
Inspection of Ordnance Materiel in the hands of 

A Troops -^^^^y.^. - TM 9-1100 

jjp Reports of AccMnlR^ffi'ience SR 

Artillery Matlriel and Associated Equipment 

Supplies and Equipment: Unsatisfactory 

ijquipment Report SR' 

Repair and Rebuild. 

Abrasive, Cleaning, Preserving, Sealing, Adhesive, and 
Related Materials Issued for Ordnance Materiel TM 
Alteration of Leveling Fixture 41-F-2994 (D23553) 
to Accommodate Test Adapters for Inspection of 

Fire Control Instruments TB ORD 

Black Finishing Equipment for Ferrous Metals TM 9-1 
Cold Weather Lubrication: Operation and Mainte- 
nance of Artillery and Sighting and Fire Control 

Materiel TB ORD 

\ Electrical Testing lua^^^^r Fire Control 

Equipment TM 9-1672 

Fire Control Materiel: Lubrication TB 9-2835-1 

Hand, Measuring, and Power Tools._ TM 10-590 

Instruction Guidei_Elementary Optics and Applica- 

Instruction Guide : Instrument Repairman TM 9-2602 

Lubrication TM 9-2835 

Maintenance and Care of Hand Tools TM 9-867 

Modification of Ordnance Materiel SB 9-38 

Operation and Maintenance of Optical Coating 
Equipment TM 9-1501 


1 
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Ordnance Maintenance and General Supply in the 

Field FM 9-10 

Painting Instructions for Field Use TM 9-2851 

Shipment and Stand-by or Long-Term Storage. 

Army Shipping Document TM 38-705 

Instruction Guide: Ordnance Packaging and 

Shipping (Posts, Camps, and Stations) TM 9-2854 

Marking and Packing of Supplies and Equipment : 

Marking of Oversea Supply r iin^ SR_746-30-5 

Ordnance Storage and Shipment 
Group F — 


SB 9-OSSC-F 


Processing of Motor Vehicles and Related Unboxed 

Materiel for Shipment and Storage 

Preservation, Packaging, and Packing of Military 

Supplies and Equipment TM 

Protection of Ordnance General Supplies in Open t 

Storage TB Oiki 

Shipment of Supplies and Equipment : Report 

of Damaged and Impro per S hipment SR 745-45-5 

liandards for Oversea SHipRe^ and Domestic ^ 
Issue of Ordnance Materiel Other than 
Ammunition and Army Aircraft TB ORD 385 
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Testing fixture . 

Vibration tester (See Vibration tester) 
Body assembly: 
embly: 

M3 ^B^j^^^i^-j^^v-j^fiS 

M7andM16 

M8 

M9 

M13and M13A1 

M15, M15A1, M17, and M17A1. 
Disassembly : 

M3 

M7 and M16 


234418 CV— 19- 


-53 


^^^^ 105 

69a 

132 

80a 

141 

91a 

145 

102a 

154 

113a 

174 

56e 

99 

68e 

127 
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Body assembly — Continued 

M8 

M9 

M13andM13Al 

M15, M15A1, M17, and M17A1 
Body cover: 
Installation: 

M3 

M7 and M16 

M8 

M9 
Removal: 

M3. . 


_^Body cover w/eyepiece assemblies: 
Assembly: 

M15 and M17 w/filters 

M17 w/o filters 

.M15A1 and M17A1 

ably: 

M16A1, M17, and MtTM^r^iT* . . . . 

Instg^^ (M15, M15A1, M17, and M17A1) 
Removaf (M15, M15A1, M17, and M17A1)... 

Burrs, removal 

Carrying cases: 

Maintenance 

m ^Rebuild: 

M MB 

M7andM16 

Cementing 

Chatter (worm and worm gear) 

Chest, packing (See Packing chest M39) 
Circular error (worm and worm gear] 

CirculaiJexel. . i^m^ 

Circula^MP^I^B^^^^'^P^ mount) 
Classificatipi^B|^iHel (inspection) 


Paragraptu 

69e 
90e 
lOle 
112(? 



Cleaning 
Clicking (worm and worm gear) . 

Collimating telescope 

Collimation: 

Adjustments (BC telescope) 

BC telescope 



M7 and M16 

M8 

M9 

M13, and M13A1 

M15, M16A1, M17, and M17A1. 
Check 

Differences among binoculars 


113/ 
1133 
113A 

112A 
112t 

113t 
1126 
48 

53 

57c,d 
51c 

12: 

122A 
32a 
148 


Page 
133 

143 
153 
168 


175 
176 
17 

1 16 
176 
161 
90 

96 

104 

132 
92 

w 

183 
71 
266 


122fc 
15 


188 
39 


76 
87 

98 
109 
120 

sod 

6 


134 
142 

149 
160 
177 
64 
16 
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PaTographa 


Diopter settang: 

BC telescope 

Binoculars: 

M3 

M7 and M16. 

M8 

M9 

od M13 A1. 


139 


Page 


251 



, and MlTAl. 



BC telesco] 
Binoculars: 

M3 

M7 and M16 
M8 
M9 

MIS and M13A1 
M15, M15A1, M17, and M17A1 

Double vision: 
BC telescope 
Binoculars 
Elevating mechanism 
[tion 
i travel 
Elevating worm (telescope) : 

Installation 

Removal 

End play (worm and worm gear) 

Equipment (See also Tools and equipment) 

tion, technical 

ice shop inspection 



0: 


,56 96 
68 124 



132ra 239 
127j 201 
122i 184 


ISbulars: 

M3 

M7 and M16 

M13 and M13A1 

^ M15, M15A1, M17, and M17A1 

Unsatisfactory (report) 

Eredwig prism holder (See Prism holders) ,^ ^ 
Eye guard, removal (M15, M15A1, M17, 
Eyepiece assemblies (See also Bad3LC0ver_w, 
Assembly: 

BC telesco] 
Binoculars: 

M3 

M7 and M16.... 

M8 

M9 

M13 and M13A1 
Disassembly: 

BC telescope 

Binoculars: 

M3 


Al) 

assemblies) 




I32d 


5Sg 


236 
107 


91s 
102/ 

127u 

56/ 


141 

146 
155 

219 

101 
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Paragraphit 

Eyepiece assemblies {See also Body cover w/eyepiece assemblies) : — Coat. 


M7andM16... 

M8 

M9 

M13 and M13A1 
Eyepiece movement: 

M3 

M7andM16... 
^^^B 

^^^H 

^^PP M13 and M13A1 

M15, M15A1, M17, and M17A, 
Installation: 

BC telescope 

I 


68/ 
69/ 
90/ 
101/ 


Pag' 
127 

133 
143 
154 


116. 


M9. . . 

M13 and M13A1 
Removal: 

BC telescope 
Binocular: 

M3 

^K^^nd M16 

M13 and M13A1 

Field of view: 
lefinition: 

BC telescope , 

Binocular: 

\ M3 

M7 and M16 

MS 

M9 

M13 and M13A1 

M15, M15A1, M17, and M17A1 
Inspection 

Tilt: 

BC telescope 

Binoculars: 

M3 

M7 and M16. . . . 

M8 

M9 

M13 and M13A1 
M15, M15A1, M17, and M17A1 

General , 

Filter Ml : 

Inspection 




Filter holder adapter assemblies, removal (M15, M15A1, 
M17, and M17A1) 


139. 

^Hpsi 

59 

107 

70 

134 

81 

141 

92 

146 

103 

156 

114 

176 

26c, 30c 

57, 64 


■*^25^ 

60 

107 

71 

134 


^ 142 


^ 147 

104 

156 

115" 

176 

26e 

67 

30? 

67 

6c, 25g 

17, 55 

112a 

161 
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Filter holder assembly: 

Assembly 

Disassembly 

Fixtures (See Azimuth testing fixtures and Binocular 
testing fixtures) 

Forms, records, and reports 

Functional description: 

BC telescope 

Binoculars 

Fungus proofing teles( 

Gypsum, calcined. .ST^T^kTli^^^^l. 9. .■ijK 

Head assembly (tela 
Assembly 
Disassembly 
^Ab^allation 

Horizontal travel (See Travel) 
Housing support bracket (left) (telescope) : 

Installation 

Removal 

ousing w/filter holder assembly (telescope) 

Assembly. . . 
^Disassembly 
Images, tilt 
In-process inspection 

Inspection (.See also Final inspection and Preliminary inspection) 
BC telescope: 

Mechanical components 
.components 
nance shop 
Binoculars: 

Mechanical components 
Optical components 

Ordnance shop 

Catagories of technical . . 
lassification of Matdriel 
Serviceable 


Paragraphs 


Pate 




237, 238 

127s 

217 

3 

2 

56 

16 

5a 

16 

137 

246 

1236 

190 

132t,y,i; 

237, 238 

I127ra, o,p 

206, 207 

132c 

236 


195 

132i 

241 

127e 

196 

1322 

238 

127m 

204 

31d 

67 



ijiffr^MSafKS! 

Purposes 
Record forms 
Technical : 

In ordnance shop 
Materiel in the hands of troo] 
Telescope mount M48 

Tripods. 

ugni: 

Assembly 

Disassembly 

Inspection 

Installation 

Removal 

Instrument repair kit 



I 



21 

52 

3 

2 

29-32 

63 

24-28 

54 

1^32 

71 

K2 

71 

135 

245 

130 

234 

27i 

61 

135 

245 

127a 

195 

386 

80 
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Interpupillary scale setting: 

BC telescope 

Binoculars: 

M3 

M7and M16 

M8 

M9 

M13 and M13A1 

M15, M15A1, M17, and M17A1 
Ordnance shop inspection: 
BC telescope. . 
Binoculafs^g 
Technical iEip^||i 
BC telescope. . 
Binoculars. ■ ■ • 
nterpupillary so: 
Assembly 
Disassembly 
Lapping mating parts 
Latch assembly (telescope) 
Assembly 
Disassembly 
Installation 
Removal 
Lenses: 

Installation 
Marking 

Removal from cells 
Sealing 
Level vial, circular 

Level vial holder assembly (telescope) 

Assembly 132a,m 

Disassembly . . . . 
Installation|rx .U. 


Paratrapha 

Page 

142 

252 

63 

112 

74 

134 



96 

147 

107 

160 

118 

177 

-- 

^ 3U 

69 







26*^ ' 

^ 58 

132& 

236 

127tt) 

221 




tlHMI^ee Tubular lev( 

eveling fixture, description 
Leveling plate {See Adjusta ble level ing plate) 
Lift... 
Lubrication^ 

Maintenai 
Allocation 

BC telescope and telescope moi 

General 

Organizational 
Binocular MS: 

General 

Organizational 
Marking: 

Metal components. . . . 

Optical elements 

Metal: 

Components, marking 
Parts, cleaning 


39 
40 

39 
46a 


81 


81 
87 
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Paragraphs 

Modification work orders: 

Binoculars M15A1 and M17A1 110 

To accommodate filter Ml 6c, 25g 

To prevent rotation of objective assembly 6c, 25g 


Negligence, report 

Objective assembly: 
Assembly: 

BC telescope 
Binoculars: 
M3 

17 and M16 


3 


132g 


Page 

161 
17, 55 
17, 55 
2 


237 



Inspection: 

BC telescope. 
Binoculars. . . 

Installing 

Marking 

Orienting mechanism. . 
Over-all inspection. . . . 


28a,b 
26a 
50 
40 
146 
22a 


62 
56 
90 
82 
259 
52 
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Paragraphs 


Page 


136 

131 
52 


246 

236 
93 


Packing chest M39: 

Assembly 

Disassembly .... 
Painting, touch up. . . 
Parallax: 

BC telescope 28«(, 31/, 139 62, 69, 251 

Binoculars: 

M3 

M7 and M16... 
M8....0«f^ 

M9. ...... . 

M13 and M13A1 
MlS^MlS^l, M17, and M17A1 



Inspi 
Parts ^^^^ 

mnKKI^kt disassembled 

Inspection of spare parts 

Lapping mating parts together 

Requisitioning 

Sealing metal-to-metal parts. . 
Parts tray and boxes 





38 

251 
49 
9 

51c 
38 

16 


28t, 31a, 147 
226, 33, 34 

126 


is 


Surface (See Surface plate, 
-^lumb (vertical) travel 
Pre-embarkation inspection 
Preliminary inspection: 

BC telescope and telescope mount 
Binocular: 

M3 

7 and M16 

M9 

M13 and M13A1 

M15, M15A1, M17, and M; 
holder assemblies: 
Assembly: 

90-degree prisrgi^ 
Erecting prism': 
Disassembly: 

90-degree prism TT^^^WiP^^^^^r. 127g 

Erecting prism 127« 

Installation (erecting prism) 132r 

Removal (erecting prism) I27h,i 

Prism shelf assemblies (binoculars): 
Assembly: 

™^ ^ " m 



63, 70, 263 
53,j72 




"Mr 

M7 and M16 

M8 

M9 

M13 and M13A1 

M15, M15A1, M17, and M17A1. 
Disassembly: 

M3 


696 

806 
916 
1026 
1136 

56A 


105 
132 
141 
145 
154 
174 

103 
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Prism shelf assemblies (binoculars) — Continued Paragraphs Page 

Disassembly — Continued 

M7 and M16 68g 129 

M8 79g 141 

M9 90fif 143 

M13 and M13A1 lOlg 154 

M15, M15A1, M17, and M17A1 112; 172 

Installation: 

M3 58c 106 

M7 and M16 69c 133 

M8 80c 141 

M9 91c 145 

M13 and M13A1 i|\\ti.-'^ 102c 154 

M15, M15A1, M17, and M17A1 •*t^^PjU= li^c 174 

^Removal: ^^^Lm^^ 

M3 TI 97 

^7andM16 Ifcb . !%|P#68#Tk 124 

796 ^1 

mr 90c "*14 

-'^ M13andM13Al 101c 150 

r M15, M15A1, M17, and M17A1 112d 168 

risms: 

Description jj4 ■ 

Marking 

{See also Prism holder assemblies and Prism shelf assemblies) ^HL 

Rebuild: j^B 

BC telescope and telescope mount 125-^^H 

Binoculars: 

M3 54-58 96 

"v::::;;:::::;:;;:::::::::;:;:;;;::>i« 

M9 88-91 143 

Mia,andM13Al 99-102 150 

M15, M15A1, IVH7, and M17A1 110-113 161 

Records and reports ^gg/mmm M 

ining rings and cells: ^HB^r^ Mm^^^mf 

Installation 50 90 

Removal 42 84 

Reticle assembly: 

V ^^^bly: ^^^^^^^^^^^^^^ 

N^Pbc telescope. . . ^^^^^^^^^^^ 132e 237 

Binoculars: 

M3 58e 106 

M8 80e 141 

Ml3andM13Al 102e 155 

M16 69e 133 

M17andM17Al "1 :'. 113e 174 

Disassembly: 

BC telescope 127t 217 

Binoculars: 

M3 569 103 

M13 and M13A1 , 796 135 

M16 686 124 

M17andM17Al 112c 161 
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Reticle Assembly — Continued 
Installation: 

BC telescope 

Binoculars: 
M3 
MS 
M9 

M13 and M13A1 
M16 

M17 and M17A1 
Removal: 

BC telescope 
Binoculars: 

M3. 

M8 


Paragraphs 


132p 


Page 
240 



*M3. 

M7 and M16. 
^M8. 
M9. 

M13 and M13A1. 
M15, M15A1, M17, and M17A1. 
Strap assemblies (neck and shoulder), rebuild: 

MS 

M7 and M16 

Surface plate 

Table I — Tabulated data 

Table II — Special tools and equipment for field and depot 

maintenance 

Table III — Improvised tools for field and depot maintenance . . 


57a,b 

m, 

16 
7 

11 
19 


104 
132 
39 
18 

20 
44 
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Table IV — Trouble shooting — binoculars 

Table V — Trouble shooting — BC telescope M65 and equipment. 

Tabulated data (table I) 

Technical inspection (See Inspection) 

Telescope, collimating (See Collimating telescope) 
Telescope latch (See Latch assembly) 
Telescope mount: 

Assembly 

Disassembl; 

InspectioOd^^^ . . -.a^^^iffftlttllP^f^^^^^.: ■ ■ ■ ■ • 

Muntenanci 


Paragraphs 

36 
36 
7 




Ordnance shop inspection. 
Removal of telescope from mount, 
cope windows: 

Assembly 

isassembly 

nsJjjUlation 

»val 

Sealing 

Tester, vibration (See Vibration testers) 
Testing fixtures (See Azimuth testing fixtures and Binocular 
^^ting fixture) 
flffk and adjustment: 

BC telescope and telescopfkiount. 
Binocular: 

M3 

M7 and M16. . 



w M< 


M8 

M9 

M13andM13Al 

15, M15A1, M17, and M17A1. 




140 

60 
71 
82 
93 
104 
115 
26e 

31d 
30/ 


Page 

74 
74 
18 


244 
226 
59 

178 
192 
74 
195 

238 
207 



Field of view: 

BC telescope. 
Binoculars: 

M3 

M7 and Ml 
M8. 
M9. 

M13 and M13A1 
M15, M15A1, M17, ape 
Gel 

Image: 

BC telescop^^||^g^^^^^'-^..i^t^^,^^'.^%<^%^^^^g 
Binoculars. 
Reticle : 

BC telescope 28/, 31e, 144 62,69, 

Binoculars: 

M3 64 

M8 86 

M9 97 

M13andM13Al 108 


252 

107 
134 
142 
147 
156 
176 
57 

67 
65 

257 

112 
142 
147 

160 
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Tilt— Continued 

Reticle — Continued 

Binoculars — Continued 

M16 

M15, M15A1, M17, and M17A1 

General 

Tools and equipment: 

Common 

Improvised (table III) 
Special (table. 
Touch-up painti: 
Travel: 

Horizontal 

Horizontal or azimuth aaRTorienj 
Plumb (vertical) 
Tripod M17: jf> 
Adjustment 
Assembly. . . 
Disassembly- 
Installation of mount 

Removal of mount 

Tripods: 

Ordnance shop inspection. 
Technical inspection 
ubes (telescope): 
nstallation 

imoval 

Tubular level vials, removal and installation 
Universal vibration tester (See Vibration tester) 
Unsatisfactory equipment or material (report) 
Veitjfial travel (See Travel) 
lon testers: 


1 o 

lot 

119 

177 

26/ 

57 

in 

lU 

9(1 

19 

44 

11 

20 

52 

93 

32c 

63, 71 

146 

2,59 

147 

63, 263 

149 4 

266 


\^ 245 






Universal (BC telescope) 
Test (binoculars) 
Vision, double (See Double vision) 
Windows, telescope (See Telescope windows) 
Worm: 

Angle of site (See Angle of site woi 
Elevating (iSee Eleyating worm) 
Worm gear 

Shaft 

Zero scale settii 
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